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ABSTRACT
Part I of this dissertation involved the use of the biological in­
secticides Dipel®', Bacillus thuringlensls Berliner, and Elcai® Baculovirus 
heliothis for control of Heliothis spp. on cotton in Louisiana. Seven 
tests with plots large enough to be considered "grower management units" 
(plot size 8.1 ha or greater) and one small plot test (plot size 1.3 ha) 
were conducted using biological insecticides. These tests showed that: 
l) generally more Heliothis eggs were found in Dipel treated plots; 2) 
damage to cotton squares following Dipel applications was generally re­
duced somewhat; 3) damage to cotton squares following the use of Elcar 
was not reduced; 4) some reduction in predatory arthropod levels followed 
the application of both materials; 5) some reduction of tarnished plant- 
bugs, Lygus lineolaris (Palisot de Beauvois), cotton fleahoppers, Pseuda- 
tomoscelis seriatus Reuter, and cicadellids followed the use of both 
materials; 6) yields were not improved following early season use of bio­
logical materials; 7) no significant reduction in numbers of insecticide 
applications were observed; and 8) applications of chemical insecticides 
for Heliothis control were not observably delayed following early season 
Heliothis suppression programs using biological insecticides.
Part II of this dissertation was a study of the species composition 
and seasonal distribution of the predatory arthropods commonly found in 
Louisiana cotton fields. Three distinct cotton growing agro-ecosystems 
were used as study areas* the Red River Valley, the Macon Ridge and the 
Mississippi Delta. Predatory arthropod populations were monitored both 
on plants other than cotton, during times of the year when cotton was not 
a suitable host, and on untreated cotton plants. The predator groups 
studied were the coceinellids, Geocoris spp., the nabids, Orius spp.
xiv
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the hemerobiids and chrysopids, and the spiders. This was the first 
study to describe the species composition of nabid and chrysopid popu­
lations associated with cotton agro-ecosystems in Louisiana.
In winter, many arthropod predators were found on cool season annual 
grasses. During spring, increasing numbers of predatory arthropods were 
found on leguminous plants. In early summer, grain sorghum, Sorghum 
bicolor (L.), and Johnson grass, Sorghum halepense (L.), were important 
as reservoirs of several predators. In the fall, high levels of many 
predatory species were found on alfalfa, Medicago sativa (L.), and grain 
sorghum.
On untreated cotton, predator populations decreased somewhat in 
early July in all three cotton agro-ecosystems studied. Populations in 
Red River Valley untreated cotton decreased more than did those in Macon 
Ridge or Mississippi Delta untreated cotton fields. Also, the Red River 
Valley predator population was composed of a higher percentage of spiders 
than were the populations of the Macon Ridge or Mississippi Delta during 
1979* An increase in the percentage of spiders in the predator complex 
may reduce the effectiveness of the predator complex against Heliothis 
spp. by; l) spiders taking lower numbers of pest insects than many insect 
predators; 2) reduced egg predation by predator complexes composed of high 
percentages of spiders; and 3) predation of spiders on other arthropod 
predators. It is suggested that the combined effect of decreasing numbers 
of all arthropod predators and increasing percentages of spiders in the 
total predator population might be two reasons why the Red River Valley 
area has experienced traditionally more severe Heliothis problems in 
cotton.
xv
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PART I 
INTRODUCTION
MicroMal pesticides hold great potential as insect management tools 
in an integrated pest management system. They are very host specific 
affecting only a narrow spectrum of target insects and other animals and 
thus can reduce damaging insect populations with the least possible dis­
ruption of the populations of other organisms. They can he used "as 
needed" based on the use of economic thresholds and do not require the 
"lag time" to develop populations sufficient for pest population suppres­
sion, commonly associated with naturally occurring biological control agents 
such as parasites and predators. Additionally, they can be used with exist­
ing equipment (ignoffo et al. 197^ , Yearian and Young 1978).
Insect suppression using microbial insecticides has, in the past, 
been troubled by inconsistent success. Much of the blame for the lack 
of consistent efficacy displayed by microbial insecticides has been 
attributed to poor or untimely applications (ignoffo 1970, Smith et al.
19771 Stacey et al. 1977 and Ignoffo and Falcon 1978). The short resi­
dual of microbial insecticides has also been a major problem (Gilmore and 
Munger 1963, Cantwell and Franklin 1966, Bullock 1967, Cantwell 1967,
Allen 1968, David et al. 1968, Jacques 1968, Ignoffo and Batzer 1971,
Morris 1971» Pinnock et al. 1971» Ignoffo et al. 1972, Smirnoff 1972,
Frye 1973» Ignoffo et al. 1973» Ignoffo et al. 197^ » Young and Yearian 
197^ > Bull et al. 1976, Ignoffo et al. 1976, Young et al. 1977, and others).
Microbial insecticides have been shown to be effective against a 
number of pest species on several crop plants. In his review article, 
Ignoffo (1970) lists five microbial pathogens which have been commercially 
produced as biological insecticides and five which have been experimentally
1
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2produced. The commercially produced organisms were Bacillus popiliae 
Dutky, B. thuringiensis Berliner, Heliothis NPV (nuclear polyhedrosis 
virus), Trichoplusia NPV, and Neodiprion NPV. B. thuringiensis was 
reported to have activity against 22 pest lepidopterous larvae, while 
Heliothis NPV (now Baculovlrus heliothis) was reported to infect only 
Heliothis spp. Faust (197*0 reported that 53 species of lepidopterous 
larvae were susceptible to the delta-endotoxin of B. thuringiensis.
Bacillus thuringiensis has been used effectively in a variety of 
ways. Among them: on truck crops (Middlekauff et al. 1963* Alderz 1971, 
Greene and Workman 1971» Jacques 1972, 1977» Vail et al. 1976, Janes 1973* 
Taylor 197** and Creighton and McFadden 1976), on field crops (Creighton 
et al. 1961, Raun 1963# Ignoffo et al. 1965* 1978, Raun and Jackson 1966, 
Abdullah 1969* McWhorter et al. 1972 and Mistric and Smith 1973)* in 
forest situations (Doane 1966, Morris 1969* Pinnock et al. 197*** Harper 
and Abramson 1979)* on domestic animals (Gingrich 1965* Hoffman and 
Gingrich 1968 and Campbell and Wright 1976), on fruit trees (Gatman 1965* 
Pinnock and Milstead 1978), on stored products (Kissinger and McGanghey 
1976, Burges 1977* Cantwell and Lehnert 1979 and Schmidt 1979) on grasses 
(Thompson 1977 and Mathur et al. 1977) and on mosquitoes (de Barjac 1978 
and Garcia and Desroches 1979)*
Baculovlrus heliothis (Heliothis nuclear polyhedrosis virus) has 
been used effectively for insect control in a much more narrow range of 
applications. Specifically it has been used effectively on cotton, soy­
beans, grain sorghum, com, tomatoes and tobacco (Chamberlain and Dutky 
1958, Tanada and Reiner 1962, Ignoffo et al. 1965* 1973* Allen et al. 
1966, 1967* McGarr and Ignoffo 1966, Chapman and Bell 1967, McGarr 1968, 
Cowan and Davis 1972, Young and Yearian 197**, Roome and Daoust 19?6 and
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3Bull et al. 1976).
Ridgway (1969) suggested that Heliothis nuclear polyhedrosis virus, 
Baculovlrus heliothis, and the "bacterium, Bacillus thuringiensis Berliner, 
offered the possibility of providing control of Heliothis in cotton at 
critical periods without deleterious effects on predacious insects.
Field tests with B. heliothis (Heliothis NPV) on cotton have given 
varied results. Results comparable with chemical control have been 
reported by Ignoffo et al. (1965)1 Allen et al. (1966, 1967), Montoya et 
al. (1966), Chapman and Bell (1967), Fernandez et al. (1967)» Andrews 
et al. (1975), Kinzer et al. (1976), Young (1976), Bull (1978), and 
Pieters et al. (1978). Experiments showing marginal control have been 
reported by Falcon et al. (1965)* McGarr and Ignoffo (1966), McGarr (1968) 
and Bull et al. (1979).
Several studies have indicated that addition of gustatory stimulants 
to B. heliothis improves its efficacy. Increased efficacy due to addi­
tion of feeding stimulants has been reported by Allen and Pate (1966), 
Montoya et al. (1966), McLaughlin et al. (1971). Andrews et al. (1975)» 
Bull et al. (1976) and Stacey et al. (1977). Among the stimulants used 
have been corn and/or cornmeal extracts, cotton extracts, cottonseed oil 
baits, Wheas-P^ , invert sugars and crimson clover seed extracts.
Studies have shown that the half-life of unprotected B. heliothis 
is 0,7 to 9,9 days (Bullock 1967i Allen 1968, and Ignoffo et al. 1972). 
However S3.car, a micro-encapsulated B. heliothis formulation with sun­
light protectant properties (Bull 1978), has been shown to retain 35 to 
40% of the original activity after 48 hours in the field (ignoffo et al.
1976).
B. thuringiensis showed little promise for control of Heliothis un-
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4til Dulmage (1970) developed the HD-1 strain of B. thuringiensis var. 
alesti (Young 1976). Early work with the HD-1 strain indicated it was 
effective against Heliothis on cotton, hut only when used at excessively 
high rates (McGarr et al. 1970, 1972). When lower and more economically 
realistic rates of B. thuringiensis were used against this pest in cotton, 
inconsistent control was obtained. Results comparable to those obtained 
using a standard insecticide have been produced by using Dipe^ in combi­
nation with cottonseed oil bait, Dipel plus chlordimeform, and Dipel plus
<R>the NPV of Autographa califomica (Speyer) and Coax adjuvant (Patti and 
Gamer 197^ » Pieters et al. 1978 and Bell and Bomine 1980 respectively). 
However, Cowan and Davis (1972), Young (1976), Durant (1977)t and Bull 
et al. (1979) have reported less satisfactory control using HD-1 alone, 
commercial formulations of B. thuringiensis plus chlordimeform, Dipel 
plus azinphosmethyl and Dipel alone, respectively.
The half-life of the Dipel formulation of B. thuringiensis on cotton 
foliage has not been reported in the literature. Sartor (1980 per comm., 
Clyde Sartor, 116 Robert E. Lee Blvd., Vicksburg, MS 39180) however, 
has reported that Dipel is active on cotton foliage for ca. 1.5 days.
The half life of the Thuricide-HPC formulation of B. thuringiensis was 
shown to be hours on soybean foliage (ignoffo et al. 197*0 and that 
of Dipel on eastern red cedar foliage was <1 day (Hostetter et al. 1975)*
Research has shown that Heliothis spp. vary in their susceptibility 
to B. thuringiensis. When compared to a Trichoplusia ni (Hubner) stan­
dard, Heliothis virescens (F.) is 3 to 36x more susceptible while H. zea 
(Boddie) is 3.0 to b.Jx. less susceptible (Dulmage 1970 and Ignoffo et al.
1977).
The possibilities of using Baculovirus heliothis and Bacillus thurin-
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giensls for season-long Heliothis control on cotton have "been well explored 
and largely rejected due to the inconsistency of control they provide, 
especially under heavy Heliothis pressure. They may have potential, how­
ever, for use against early season Heliothis populations in cotton (Young 
1976). Early season applications of biological insecticides against 
Heliothis in cotton could potentially reduce early season Heliothis popu­
lations, allow farmers to postpone their initial chemical insecticide 
applications, produce earlier fruit set and harvest, and increase yields. 
Additionally, due to the specificity of microbial insecticides, little 
or no damage to beneficial arthropod populations would be expected.
The objectives of this study were to: l) explore the possibilities
of early season use of the biological insecticides, Dipel and Elcar and 
combinations of Dipel and Elcar with other materials for Heliothis sup­
pression resulting in lower Heliothis populations, lower levels of Helio­
this damage to cotton, delayed initial chemical insecticide application 
and reduction in total insecticide applications needed, earlier fruit 
set and harvest, and higher yields, 2) to evaluate the effect of the bio­
logical insecticides and combinations applied on predatory insects pre­
sent in the cotton fields.
To achieve the above objectives, eight tests were conducted on pri­
vately owned farms from 1978 through 1980. The tests were, with few 
exceptions, conducted in accordance with the established agronomic 
practices of the grower.
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MATERIALS AND METHODS
During the summers of 1978, 1979 and 1980, eight tests were conducted 
to determine the effects of Dipel, a commercial formulation of Bacillus 
thuringiensis produced by Abbott Laboratories, and Elcar, a commercial 
formulation of Baculovirus heliothis produced by Sandoz Inc., on June and 
early July populations of Heliothis zea and H. virescens on cotton in 
Louisiana. Large plot size was used in seven of the tests in order to 
test the performance of these materials under grower management in plots 
which were large enough to be considered management units.
Replication of plots in these studies was often impossible since 
Heliothis populations generally were inconsistent within a given time 
period and area. When populations did occur at comparable times in a 
given area, the tests conducted in an area were analyzed both as single 
unreplicated plots and as replicates of a larger test (by combining the 
data from fields in a given area).
Fields were chosen for tests based on several criteria. As pre­
viously mentioned, large plot size was used. Therefore, prospective 
test fields were not chosen unless a plot size of at least 8.1 ha (20 
acres) was available. Plant growth stage and plant population density 
between plots were considered, and prospective tests sites which were not 
similar with respect to these criteria were rejected. Finally a relatively 
high Heliothis egg population (ca. 10 or more eggs/100 terminals) and/or 
a moderately high first instar larval population (ca. 3-5 live first 
instar larvae/100 terminals) was, in most cases required before biologi­
cal insecticides were applied.
Generally, tests were set up in the following manner. A large field 
which satisfied the above criteria was divided into two to three plots
6
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78.1 ha or greater in size. The plots were marked in some manner and a 
treatment was randomly assigned to each plot. Where replication was 
possible (as in test l) nearby fields divided similarly were treated as 
replicates. Within the replicated test, test 1, the data were analyzed 
both as unreplicated fields and as a replicated test in a completely 
randomized block design, (by combining test fields because of the varia­
tion in Heliothis population and response to treatment among fields). 
Other tests were unreplicated (tests 2, 3» 5 and 7).
Tests 6 and 8 were set up differently from the above procedures. 
Test 6 was a study conducted in an area in which a ca. 12,000 ha (30,000 
ac.) community-wide program using Dipel and Dipel plus chlordimeform on 
the June Heliothis population was being conducted. Six test fields were 
chosen within the 12,000 ha area, three of which were to receive Dipel, 
and three Dipel plus chlordimeform. Additionally, four fields in the 
area of the community project, but not included in it, were chosen as 
untreated checks.
Test 8 was designed as a small plot experiment with a plot size of 
ca. 1.3 ha (3.2 ac.). The test was originally designed for four repli­
cations of five treatments. However, two treatments were subsequently 
dropped. The treatments were randomized and eight plots received treat­
ment with Dipel, eight with Dipel plus chlordimeform and four were un­
treated check plots. The test was analyzed as a completely randomized 
block design.
All tests were subjected to analysis of variance using the General 
Linear Models Procedure of SAS. The means were compared by Duncan*s 
Multiple Eange Test. The level of significance used was 5%. Non-signi­
ficant differences, (trends or tendancies) were discussed when means
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were far enough apart in magnitude that they deserved (in the author's 
opinion) to he mentioned.
The materials applied in these tests were the biological insecticides, 
Dipel and KLcar, a commercially produced adjuvant, Gustol , and a chemical 
ovicide, chlordimeform. Dipel is a wettable powder formulation of B. 
thuringiensis spores and crystals containing 16,000 International Units 
of Potency (lU)/mg (7.26 x 10^ IU/lh). It is produced by Abbott Labora­
tories. EL Car is a wettable powder formulated by Sandoz Inc. which con­
tains B. heliothis. The infectious virus particles are occluded in an 
orthogonal crystaline matrix or polyhedral inclusion body. The formula­
tion contains at least 4 x 10^ PIB/gram of formulated product. Gus­
tol is a feeding stimulant, containing only inert ingredients. It is 
formulated by Sandoz Inc. and Intended for use with biological insecti­
cides to improve their effectiveness. Chlordimeform, produced by CIBA 
Geigy Corp., as GalecroiP^ and Nor-am Agricultural Products, Inc., as 
FundaJ^ both 4EC formulations, was tank mixed with the biologicals or, 
in test 8, used alone.
Rates of the materials used were suggested by the manufacturers.
They were rates which would be economically comparable with chemical 
insecticide applications. In all tests except test 8, Dipel was used at 
0.56 kg/ha (0.5 lb/ac). ELcar was used at 70.02 g/ha (l oz/ac) and was 
often tank mixed with Gustol applied at 1.12 kg/ha (l lb/ac).
Applications were made both by air and by ground machine. Total 
tank mix applied/acre ranged from 18.70 l/ha (2 gal/ac) to 130.9 l/ha 
(l^ gal/ac). When possible, residual spray was drained and measured 
following application to make sure the proper rate had been applied.
Standard "late season" insecticides were applied following these
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tests to control Heliothis populations for the remainder of the season.
Samples were taken by several methods. Random samples of Heliothis 
populations were taken using a modification of the "point" sampling 
pattern described by Tynes et al. (1980). Terminal counts were made by 
visual examination of the top 6 cm of 100 plants/sampling "point". An 
egg sample consisted of the total number of eggs/100 plant terminals, 
while a sample of larvae in the terminals consisted of the number of lar- 
vae/100 plant terminals. Square counts were made by removing and visu­
ally examining 100 squares/sampling "point". Heliothis larval damage to 
squares was estimated by counting the number of squares damaged by the 
larvae/100 squares examined, while a sample of larvae in the squares 
consisted of the number of larvae present/100 squares. Four to five 
"points" were sampled per plot (U in 1978, 5 in 1979 and 3 and 5 in 1980).
Whole plant counts based on a randomly selected one m length of row 
were also taken at the sampling "points". Variables enumerated by counts/ 
m row of each sampling "point" were plants, squares, bolls, Heliothis 
eggs, larvae and damaged squares. Two to four "points" were sampled on 
each sampling date.
The tests were subjectively categorized as to the extent of the 
Heliothis infestation. The categories used were "high", "moderate" and 
"low".
Predatory arthropods, in these tests, were sampled in two ways.
During 1978, a back-pack vacuum sampler or D-va^, described by Dietrick 
(1961), was used to collect predatory arthropods in test plots. The 
nozzle of the machine (diameter 25.4- cm) was moved over the upper portions 
of the plants along 6l m of row (200 ft. of row). The insects collected 
were placed in labeled plastic bags, killed with ethyl acetate and tzans-
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ported to the laboratory where they were identified and counted. Four 
"points"/plot were sampled.
Sweep samples of the test plots were taken using a standard 38.1 
cm (15 in.) diameter sweep net. A sweep was taken by briskly moving the
t
net through the vegetation on one row. The net was swung in an arc of 
l40-l60° perpendicular to the direction of travel of the individual 
taking the sample. Sweeps were taken in such a way that the full area 
of the net opening moved through the upper part of the cotton foliage.
A sample consisted of the insects collected in 50 sweeps. Samples were 
either counted and identified in the field or placed in plastic bags, 
labeled, and taken to the laboratory for identification and counting. 
Four to ten ,,points"/plot were sampled.
Predatory insects were identified using published keys (Bram and 
BicKLey 1963, Herring 1966, Mead 1972, Chapin 197^ and Hormchan et al. 
1976) and confirmed by competent insect taxonomists (Drs. Joan B. Chapin 
and H. M. Harris). Spiders were identified only to Subclass Arachnida 
and referred to as "spiders".
Yield data were taken in two ways. In some tests (tests 1, 2, 3 
and 8), yields were estimated by counting the number of bolls larger 
than 2.2 cm in diameter/m of row. Ten to 20 "points"/plot were sampled 
in this way. Actual lint yields also were obtained from growers on some 
tests (tests 3 and 6).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
1978 TESTS 
Test 1
Test 1 was conducted on three fields in the Red River Valley near 
Shreveport, Louisiana. This area was chosen due to its history of having 
the earliest and most severe Heliothis populations in the state (dower 
1980 per comm., 402 Life Sci. Bldg., Louisiana State University, Baton 
Rouge, LA 7O8O3). The individual replications (fields) in this test 
varied in several respects and will he considered separately and as a 
whole.
Replication I: Materials and Methods
Replication I was conducted on two 20.24 ha (50 ac.) plots on the 
Hutchinson Plantation, near Cecile, in southeastern Caddo Parish, Louisiana. 
Cotton (variety DPL 16) was planted 5-5-78 on rows 102.6 cm (40 in.) be­
tween drill centers. Dipel was applied by air to one plot at a rate of 
O.56 kg/ha (0.50 lb/ac) in 18.70 l/ha (2 gal/ac) of finished spray on
6-16-78, 6-23-78 and 6-30-78. The second plot was left untreated. In­
furrow irrigation was initiated on the Dipel-treated plot during the last 
week of June. The untreated plot did not receive irrigation until the 
following week. The crop appeared to be limited by dry conditions prior 
to irrigation. The Heliothis infestation during the test was moderate.
Samples of Heliothis infestation were taken on 6-22-78 (six days 
after the first application), 6-28-78 (five days after the second appli­
cation), 7-6-78 (six days after the third application) and 7-11-78 (ll 
days after the third application). On the first sampling date, eight 
"points" in each plot were sampled. On succeeding sampling dates, only 
four of these locations per plot were sampled. Sweep samples were identi­
fied and counted in the field.
11
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Replication I: Results
Dipel application had no significant effect on numbers of Heliothis 
eggs, live larvae in terminals or squares, or Heliothis damaged squares. 
However, trends toward more eggs and Heliothis damaged squares were ob­
served in the Dipel-treated plot (Table l). Heliothis eggs were signi­
ficantly higher in the Dipel-treated cotton on 6-28-78. Otherwise, 
numbers of eggs, live larvae and worm damaged squares were not signifi­
cantly different in Dipel-treated compared with untreated cotton. It is 
notable, however, that on each sampling date higher numbers of Heliothis 
damaged squares were consistently counted in the Dipel-treated plot 
(Table l).
Seasonal averages (counts/m of row) of numbers of squares and bolls 
were significantly higher in the Dipel-treated cotton plots (ihble 2). 
Numbers of Heliothis eggs, live larvae and damaged squares were not sig­
nificantly different between plots, but eggs tended to be more numerous 
in the Dipel-treated plots in agreement with the data in Table 1. Square 
numbers tended to be higher in cotton treated with Dipel on 6-28-78 and 
7-11-78, and boll numbers were significantly higher on 7-11-78 (Table 2). 
No differences due to treatment were observed in numbers of Heliothis 
eggs, larvae or damaged squares/m of row on any sampling date (Table 2). 
Similar results were observed earlier (Table l).
Yield estimates taken on 10-10-78 showed no significant difference 
due to treatment (Thble 3)•
Dipel application produced few significant reductions in populations 
of predators (Tables 4 and 5) • In the D-vac collections (Table 4), sig­
nificantly fewer Hippodamia convergens Guerin-Meneville adults were 
counted in treated cotton and the total number of coccinellids was simi-
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larly reduced. All lady "beetles showed a trend toward higher numbers in 
untreated check (Tables 4 and 5)- Numbers of the hemipterous predators 
were similar in the Dipel treated and untreated plots. Hemerobiids, 
chrysopids and spiders were also apparently unaffected by Dipel applica­
tions (Tables and 5)*
Reductions in the plant sap feeding insect complex due to Dipel 
treatment were observed in this replication. Lygus lineolaris (Palisot 
de Beavois) was significantly reduced by Dipel application both in the 
adult (Tables 4 and 5) and nymphal instars (Table 5) • The cotton flea- 
hopper, Pseudatomscellus seriatus (Reuter) was not reduced by Dipel 
treatment in samples taken by D-vac (Table 4), but nymph numbers were 
significantly lower in the Dipel plot in sweep net samples. Numbers of 
adults sampled by sweeping were significantly higher in the Dipel treated 
cotton (Table 5)•
Replication 1; Summary 
It is probable that the time lag in irrigation of the cotton plants 
in this test had a pronounced effect on some of the plant criteria and 
insect population levels observed. Since the Dipel-treated plot was 
watered approximately one week earlier than the check plot, the cotton 
plants in the treated plot were subjected to less drought stress. This 
probably influenced the trend toward higher numbers of squares and bolls 
in the Dipel-treated cotton (Table 2). The more succulent irrigated plants 
may have also attracted more female Heliothis moths, since oviposition 
tended to be higher in the most recently watered plots (Tables 1 and 2).
Dipel application in this replication did not provide any measurable 
reduction in the Heliothis infestation that occurred (Tables 1 and 2) and 
yield was not measurably increased by Dipel application (Table 3) • Lady
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■beetle and tarnished plantbug, L. lineolaris populations were reduced in 
the Dipel-treated cotton in this replication.












1Table 1.— The effect of Diper^ on Heliothis infestations in cotton. Test 1, replication I, Caddo Parish, 
1978
Means/m of Row^’^
Heliothis Live Heliothis Live Heliothis Heliothis
^ eggs/lOO larvae/100 larvae/100 damage/lOO
DSLA Date Treatment terminals terminals squares squares
6 6-22-78 Dipel 28.38 a 2.88 a 0.92 a 6,00 a
Check 24.33 a 1.22 a 0.62 a 3.69 a
5 6-28-78 Dipel 51-75 a 1.00 a 0.00 a 3.00 a
Check 27.00 b 1.50 a 0.50 a 1.50 a
6 7-06-78 Dipel 38.00 a 0.00 a 1.00 a 4.50 a
Check 41.00 a 2.00 a 0.50 a 2.75 a
11 7-11-78 Dipel 11.75 a 0.50 a 1.00 a 6.00 a
Check 16.25 a 0.00 a 1.00 a 3.00 a
Season Average Dipel 31.65 a 1.45 a 0.77 a 5.10 a
Check 26.58 a 1.19 a 0,65 a 2.93 a
1Dipel applied 6-16-78, 6-23-78 and 6-30-78.
^Means followed by the same letter are not significantly different at the 5% level.
^Eight samples (100 terminal examinations and 100 square examinations) were taken/treatment on 6-22-78. 
Pour samples/treatment were taken on successive sampling dates.













Table 2.— Fruiting level and Heliothis lnfestation/m of row on DipeJ® treated^ and untreated cotton. Test 
1, replication I, Caddo Parish, 1978.
Means/m of Row^ ' ^







7 6-23-78 Dipel 46.50 a 0.25 a 3.25 a 0.50 a 2.50 a
Check 43.25 a 0.50 a 2.75 a 0.50 a 3.25 a
5 6-28-78 Dipel 80.00 a 4.25 a 5.25 a 0.25 a 0.75 a
Check 61.25 a 7.50 a 1.50 a 0,00 a 0.00 a
11 7-11-78 Dipel 151.50 a 61.00 a 0.00 a 0.00 a 3.00 a
Check 106.50 a 36.00 b 1.00 a 0.50 a 4.00 a
Seasonal Average Dipel 80.90 a 16.00 a 3.40 a 0.30 a 1.90 a
Check 63.10 b 6.40 b 1.90 a 0.30 a 2,10 a
1Dipel applied 6-16-78, 6-23-78 and 6-30-78.
%eans followed by the same letter are not significantly different at the 5% level,
^Four samples (counts/m of row) were taken/treatment on 6-23-78 and 6-28-78 and two samples were taken/
treatment on 7-11-78.




Table 3*— Yields in bolls/m of row on DipeT® treated"*" and untreated cot­








•^Dipel applied 6-16-78, 6-23-78 and 6-30-78.
2Means followed by the same letter are not significantly different 
at the 5% level.
^Means are based on ten samples (counts/m of row)/treatment. Only 
bolls larger than 2.2 cm were counted.
TAmbusnS)(permethrin) was applied seven times from 7-18-78 until 
9-6-78 as needed on both Dipel treated and check fields.
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Table 4.— Relative abundance of predatory and plant sap feeding arthrc- 
pods/6l m of row, in DipeJsP treated and untreated cotton, based on D-vacC* 
samples. Test 1, replication I, Caddo Parish, 1978.
Means^’^
Adult Predators Dipel Check
Coleomegilla maculata lengi 0.60 a 2.00 a
Hippodamia convergens 0.20 a 1.30 b
Scymnus loewii 0.10 a 0.50 a
S. creperus 0.10 a 0.70 a
Diomus terminatus 0.00 a 0.40 a
Total Coccinellidae 1.00 a 4.90 b
Geocoris punctipes 5.20 a 4.70 a
G. uliginosus 0.20 a 0.60 a
Total Geocoris 5.40 a 5.30 a
Reduviolus roseipennis 1.50 a 1.00 a
R. altematus and R. americoferus 0.90 a 1.10 a
Tropiconabis capsiformis 0.50 a 0.60 a
Total Nabidae 2.90 a 2.70 a
Qrius insidiosus 40.80 a 47.80 a
Podisus maculiventris 0.20 a 0.10 a
Hemerobiidae 0.10 a 0.30 a
Chrysopidae 1.40 a 1,60 a
Spiders 7.20 a 10,00 a
Immature Predators
Geocoris punctipes 4 .60 a 4.50 a
Orius insidiosus 0.60 a 0.60 a
Nabidae 0.00 a 0.40 a
Plant Bug-Fleahopper Complex
6.00 a 15.40 bLygus lineolaris
Pseudatomoscellus seriatus 6.60 a 11.50 a
^Dipel applied 6-16-78, 6-23-78 and 6-30-78.
%eans followed by the same letter are not significantly different at 
the 5% level.
3Means represent average numbers collected in four 6l m D-vac samples 
on four observation dates (6-22-78, 6-28-78, 7-6-78 and 7-11-78).
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Table 5»— Rglative abundance of predatory and plant sap feeding arthro­
pods, in Dipel© treated and untreated cotton, based on sweep samples. Test 
1, replication I, Caddo Parish, 1978.
2 ?
Means
Adult Predators Dipel Check
Large Coccinellidae 1.88 a 3.12 b
Small Coccinellidae 0.38 a 0.62 a
Nabidae 1.33 a 2.08 a
Geocoris spp. 3.75 a 3.92 a
Orius insidiosus 9.20 a 11.88 a
Chrysopidae 0.83 a 0.46 a
Spiders 8.81 a 5.87 a
Immature Predators
Coccinellidae 0.00 a 0.12 a
Nabidae 0.12 a 0.00 a
Geocoris spp. 5.00 a 3.56 a
Grius insidiosus 2.38 a 1.44 a
Chrysopidae 0.25 a 0.25 a
Plant Sap Feeders
Lygus lineolaris adults 3.25 a 5.95 t
L. lineolaris nymphs 0.50 a 1.12 b
Pseudatomoscellus seriatus adults 7.50 a 3.92 b
P. seriatus nymphs 0.83 a 1.57 b
Cicadellidae 21.71 a 21.07 a
*Dipel applied 6-16-78, 6-23-78 and 6-30-78.
Means followed by the same letter are not significantly different at 
the 5% level.
^Means represent average numbers collected in four 50 sweep samples on 
four observation dates (6-22-78, 6-28-78, 7-6-78 and 7-11-78).
^Large Coccinellidae = C!. maculata lengi and H. convergens, C. munda 
and C. sanguinea
5Small Coccinellidae = S. loewii, S. creperus and D. terminatus.
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Test 1
Replication II: Materials and Methods
Replication II m s  conducted on an 18.22 ha (45 ac.) plot which re­
ceived Dipel applications and a 24.29 ha (60 ac.) plot which m s  untreated. 
The plots were located on the Jay Hooper Plantation, near Gecile, in 
southeast Caddo Parish, Louisiana ea. 1 km. from the test 1 plots. Cotton 
(variety DPL 16) m s  planted on 5-2-78 on 102.6 cm (40 in.) drill centers. 
Dipel m s  applied by air to the smaller plot at a rate of 0.56 kg/ha 
(0.50 lb/ac) 18.70 l/ha (2 gal/ac) finished spray on 6-16-78, 6-23-78 and
6-30-78. The crop m s  drought stressed during much of the growing season 
and matured early. The Heliothis infestation during the test m s  high.
Samples estimating the Heliothis infestation were taken on 6-22-78 
(six days after the first application), 6-28-78 (five days after the 
second application), 7-5-78 (five days after the third application) and
7-11-78 (ll days after the third application). Sweep samples of preda­
tory and plant sap feeding insects were identified and counted in the 
field.
Replication H: Results
Dipel applications resulted in significantly lower seasonal averages 
of Heliothis live larvae present in the plant terminals and Heliothis 
damaged squares in replication H  (Table 6). No differences were ob­
served in seasonal averages of eggs or live larvae in squares between the 
plots. When analyzed by sampling date, Heliothis eggs and larvae in the 
terminals were significantly higher in the check plot on the last sampling 
date only (Table 6). Numbers of Heliothis larvae in squares were similar 
in Dipel-treated and untreated cotton on all sampling dates. Damaged 
squares due to Heliothis larval feeding tended to be more numerous in the
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check plot (on all but the last sampling date) and significantly greater 
square damage was observed on 6-28-78.
In counts taken/m of row, no differences in numbers of squares or 
bolls were detected between the Dipel-treated and untreated plots (Table 
7). Levels of Heliothis eggs were not significantly different, but a 
trend toward greater numbers in the untreated cotton was observed (in 
agreement with the data in Table 6). Live Heliothis larvae did not 
differ significantly in number between plots (Table 7)* Heliothis 
damaged squares/m of row were not significantly affected by treatment 
(in contrast with larval damage levels observed by counting the damage 
based on a 100 square sample as seen in Table 6). Square numbers showed 
no consistent pattern in the check plot and boll numbers were consistent­
ly higher in the Dipel-treated plot on all sampling dates (though these 
differences were not significant) (Table 7). Heliothis egg levels ob­
served/m of row were consistently similar in both plots and on all samp­
ling dates (in agreement with the data presented in Table 6 on all but 
the last sampling date). Heliothis larval counts/m of row were not 
statistically different on any sampling date (Table 7) • This is consis­
tent with the data presented in Table 6. Heliothis damaged squares/m of 
row showed no significant differences due to treatment (Table 7) • Similar 
trends in the numbers of damaged squares were observed on all but the last 
sampling date by both sampling techniques (i.e. counts/m of row and counts/ 
100 squares) (Tables 6 and 7)•
As in replication I, few reductions in predacious arthropod popula­
tions due to Dipel application were observed. In D-vac collections, only 
the Reduviolus alternatus (Parshley)-Reduviolus americoferus (Carayon) 
group occurred in significantly reduced numbers in Dipel-treated cotton
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
22
(Table 8). No differences in numbers of predatory arthropods due to treat­
ment were observed by sweep sampling (Table 9)*
In D-vac samples (Table 8), the tarnished plant bug, Lygus lineolaris 
was found to occur in greater numbers in Dipel-treated cotton (in contrast 
to what was observed in replication I, Tables 4 and 5). In the sweep 
samples, L. lineolaris numbers were not different between plots (Table 
9). Inconsistency of results between sampling techniques was also seen 
in the Cicadellidae. Cicadellidae occurred in significantly greater 
numbers in D-vac samples taken from Dipel-treated cotton than in D-vac 
samples taken from untreated cotton (Table 8). No significant difference 
in cicadellids caught between plots by sweep sampling was shown, but the 
trend was toward lower numbers of cicadellids in the Dipel-treated 
cotton (Table 9)*
Replication II: Summary
In replication II, it appears that the application of Dipel did cause 
observable reductions in Heliothis larvae and square damage caused by lar-
t
val feeding. Although statistically significant differences signifying 
reduction in numbers of larvae or decreases in square damage were not 
consistently present, the mean levels of Heliothis larvae and larvae 
damaged squares were generally higher in the untreated plot. Fhere signi­
ficant differences in larval infestation and square damage occur they in­
dicate Heliothis suppression due to Dipel application.
Dipel appears to have had little effect on beneficials in replica­
tion H. The Reduviolus altematus-R. ameficoferus complex were the 
only beneficials to be collected in significantly lower numbers in the 
Dipel-treated cotton by either sampling technique.
The significantly greater numbers of tarnished plant bugs in the
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Dipel-treated cotton (Table 8) is the reverse of what was observed in 
replication I (Tables ^  and 5) • Higher levels of cicadellids in the 
D-vac samples of Dipel-treated cotton (Table 8) were not supported by- 
data taken by sweep sampling (Table 9)» and therefore a reliable conclu­
sion cannot be drawn.




























6 6-22-78 Dipel 17.00 a 0.50 a 3.50 a 4,00 a
Check 23-75 a 1.00 a 3.50 a 9.50 a
5 6-28-78 Dipel 39.50 a 1.50 a 1.50 a 9.00 a
Check 33.00 a 2.50 a 3.50 a 21.00 b
5 7-05-78 Dipel 13.00 a 0.00 a 2.00 a 14.00 a
Check 15.50 a 2.00 a 3.50 a 21.00 a
11 7-11-78 Dipel 11.50 a 0.00 a 1.00 a 16.00 a
Check 27.50 b 2.00 b 1.00 a 13.00 a
Seasonal Average Dipel 20.25 a 0.50 a 2.00 a 10.75 a
Check 24.94 a 1.87 b 2.87 a 16.12 b
iDipel applied 6-16-78, 6-23-78, and 6-30-78.
^Means followed by the same letter are not significantly different at the 5% level.
^Four samples (100 terminal examinations and 100 square examinations) were taken/treatment on each sampl­
ing date.












Table 7*— Fruiting level and Heliothis infestations/m of row in Dipe^ treated'*' and untreated cotton. Test 
1, replication II, Caddo Parish, 1978.
Means/m of Row2’^
/j, Heliothis Live Heliothis Heliothis damaged
DSLA Date Treatment Squares Bolls eggs larvae squares
7 6-23-78 Dipel 24.50 a 0.25 a 1.75 a 0.50 a 4.25 a
Check 39.75 b 0.00 a 1.50 a 1.25 a 6.25 a
5 6-28-78 Dipel 71.00 a 2.00 a 1.75 a 0.50 a 3.50 a
Check 64.00 a 1.25 a 1.75 a 1.00 a 6.50 a
11 7-11-78 Dipel 87.00 a 26.00 a 0.50 a 0.50 a 5.00 a
Check 105.00 a 15.50 a 1.50 a 0.50 a 9.00 a
Seasonal Average Dipel 55,60 a 6,10 a 1.50 a 0.50 a 4.10 a
Check 62.60 a 3.60 a 1.60 a 1.00 a 6.90 a
l-Dipel applied 6-16-78, 6-23-78 and 6-30-78.
^Means followed by the same letter are not significantly different at the 5% level.
^Four samples (counts per one meter of row) were taken/treatment on 6-23-78 and 6-28-78 and two samples 
were taken/treatment on 7-11-78.
^DSLA=Days since last application.
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Table 8.— Relative abundance of predatory and plant sap feeding arthro­
pods/61 m of row, in Dipel® treated and untreated cotton, based on D-va<P 
samples. Test 1, replication H, Caddo Parish, 1978.
Means^*^
Adult Predators Dipel Check
Coleomegilla maculata lengi 0.78 a 0.56 a
Hippodamia convergens 0.11 a 0.33 a
Scymnus loewii 0.11 a 0.11 a
S. creperus 0.00 a 0.44 a
Diomus terminatus 0.11 a 0.00 a
Total Coccinellidae 1.11 a 1.44 a
Geocoris punctipes 5.22 a 5.00 a
G. uliginosus 0.67 a 0.44 a
Total Geocoris 5*88 a 5.44 a
Reduviolus roseipennis 1.33 a 0.67 a
R. altematus and R. americoferus O .33 a 0.89 b
Tropiconabis capsiformis 0.11 a 0.00 a
Total Nabidae 1.78 a 1.56 a
Orius insidiosus 41.78 a 29.78 a
Hemerobiidae O .33 a 0.00 a
Chrysopidae 0.11 a 0.22 a
Spiders 14.00 a 9.78 a
Immature Predators
Nabidae 0.22 a O .56 a
Geocoris punctipes 7.67 a 5.22 a
Plant Sap Feeders
Lygus lineolaris 5.33 a 3.11 b
Pseudatomoscellus seriatus 1.33 a 1.33 a
Cicadellidae 66.33 a 48.00 b
1Dipel applied 6-16-78, 6-23-78 and 6-30-78.
^Means followed by the same letter are not significantly different at 
the_5% level.
-'Means represent average numbers collected in four 6l m D-vac samples 
on three sampling dates (6-23-78, 6-29-78 and 7-12-78).
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Table 9»— Relative abundance of predatory and plant sap feeding arthro­
pods, in Dipel® treated-1- and untreated cotton, based on sweep samples.
Test 1, replication H, Caddo Parish, 1978.
Means^’^
Adult Predators Dipel Check
Large Coccinellidae^ 1.07 a 0.80 a
Small Coccinellidae^ 0.71 a 0.60 a
Nabidae 0.71 a 1.10 a
Geocoris spp. 3.43 a 3.30 a
Qrius insidiosus 6.21 a 18.70 a
Chrysopidae O.36 a 0.20 a
Spiders 11.40 a 6.00 a
Immature Predators
Coccinellidae 0.00 a 0.00 a
Nabidae 0.10 a 0.00 a
Geocoris spp. 12.90 a 4.33 a
Orius insidiosus 0.70 a O .50 a
Chrysopidae 0.21 a 0,10 a
Plant Sap Feeders
Lygus lineolaris adults 1.43 a 1.10 a
L. lineolaris nvmphs 0.14 a 0.20 a
Pseudatomoscellus seriatus adults 1.07 a 1.00 a
P. seriatus nvmphs 0.07 a 0.30 a
Cicadellidae 11.00 a 16.33 a
1Dipel applied 6-16-78, 6-23-78 and 6-30-78.
^Means followed by the same letter are not significantly different at 
the 5% level.
^Means represent average numbers collected in four 50 sweep samples on 
four observation dates (6-22-78, 6-28-78, 7-6-78 and 7-11-78).
TLarge Coccinellidae = C. maculata lengi, H. convergens, C. munda and 
C. sanguinea.
■^ Small Coccinellidae = S. loewii, S. creperus and D. terminatus.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
28
Test 1
Replication HI: Materials and Methods 
Replication III was conducted on a 9*7 ha (24 ac.) untreated check 
plot and an 18.6 ha (46 ac.) adjacent plot to which Dipel was applied.
The plots were located on Bundrick Farms, near Howard, in northwestern 
Red River Parish, Louisiana. Stoneville 213 cotton was planted on 
4-29-78 on 102.6 cm (40 in.) drill centers. Dipel was applied to the 
18.6 ha plot by ground machine at a rate of O .56 kg/ha (0.50 lb/ac) in 
130.9 l/ha (14 gal/ac) finished spray on 6-26-78, 7-3-78 and 7-12-78.
The crop was stressed due to lack of water during much of the growing 
season. The Heliothis infestation during the test was high.
Samples of Heliothis infestations were taken on 6-27-78 (one day 
after the first application), 7-6-78 (three days after the second appli­
cation), 7-11-78 (eight days after the second application), and 7-19-78 
(seven days after the third application). As on previous replications, 
sweep samples were identified and counted in the field.
Replication III; Results 
In replication III, the seasonal average of Heliothis eggs was signi­
ficantly higher in the plot to which Dipel had been applied than in the 
check plot (Table 10). Significantly higher levels of eggs were observed 
in the treated plot on all but the last sampling date. Live larvae were 
not significantly different in the Dipel-treated plot versus the untreated 
check plot during the test (Table 10). On 7-6-78, however, significantly 
more Heliothis larvae were found in the squares of cotton in the check 
plot. The seasonal average of Heliothis damaged squares was not signi­
ficantly different between the plots (Table 10). Significantly more 
damaged squares were found in the check plot on 7-6-78, and there was a
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weak trend on 6-27-78 and 7-19-78 toward reduced damage to squares in the 
Dipel-treated cotton (Table 10).
The seasonal averages in the data taken by counting one m of row 
in replication III showed no significant differences in any of the 
criteria measured (i.e. square number, boll number, Heliothis eggs, 
live larvae or damaged squares) (Table ll). However, a trend toward 
greater square damage was observed in samples taken from untreated cotton. 
The effects of Dipel application on live larvae and larval damage to 
squares by sampling date (Table 11) were non-significant and showed no 
consistent trends.
Boll counts taken at the end of the season demonstrated that yields 
were not significantly higher on Dipel-treated than on untreated cotton 
(Table 12).
Predatory arthropods were not markedly affected by Dipel application 
in replication III. Only numbers of Scymnus loewii Mulsant were signifi­
cantly different between the treated and untreated plots (by either 
sampling technique used) (Tables 13 and 14). S. loewii was significantly 
more numerous in D-vac samples of untreated cotton than in Dipel-treated 
cotton (Table 13) • The trend toward lower numbers of the Scymnus-Diomus 
group of coccinellids in D-vac samples from the Dipel-treated plot (Table 
13) was supported by observation of a similar trend toward lower numbers 
of small coccinellids taken by sweep sampling (Table 14). Mean numbers 
of Orius insidiosus (Say), spiders and immature chrysopids were consist­
ently observed in higher numbers (though not statistically higher numbers) 
in untreated cotton (Tables 13 and 14). Contradictory trends (by sampling 
method) were observed in the relative abundance of Geocoris nymphs.
In the plant sap feeding group, L. lineolaris nymphs were signifi-
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cantly more numerous in sweep samples of untreated cotton than they were 
in sweeps taken from Dipel treated cotton. Adults showed the same trend 
in D-vac samples, but no such trend was established for adults in sweep 
samples (Tables 13 and 14). Both Pseudatomoscellus seriatus and the 
cicadellids tended to occur more frequently, by both sampling techniques, 
in untreated cotton.
Replication H i t  Summary 
Means of Heliothis damaged squares generally were not significantly 
different between the Dipel-treated and untreated plots, however a trend 
toward lower damage in the treated plot is observable and may be indica­
tive of some weak Heliothis suppression. If low level Heliothis suppres­
sion occurred in this replication, it did not affect yield.
Square damage levels may have been lower in the Dipel-treated cot­
ton on the earlier sampling dates due to higher efficacy of the Dipel 
against early Heliothis populations than against later populations. 
Heliothis populations in the field (Table 15) during late June and early 
July were predominantly H. virescens. Previous workers (Dulmage 1970, 
Ignoffo et al. 1977) have shown that H. zea is considerably more tolerant 
to Bacillus thuringiensis than is H. virescens (H. zea is 3*0 to 4.3x 
less susceptible than Tricho'plusia ni (Hubner) which is from 3 to 3&x less 
susceptible than H. virescens).
The reason higher levels of Heliothis eggs were observed in the 
Dipel-treated cotton, in this replication, is unknown.
Predatory arthropod levels were generally not significantly reduced 
in the Dipel-treated plot in replication III. Scymnus loewii was the 
only beneficial species collected in significantly lower numbers in the 
Dipel-treated cotton (Table 13).
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Plant sap feeding insects showed a trend, in this replication, toward 
lower numbers in the Dipel-treated plot than in the check plot. Signifi­
cantly lower population levels, in this group, were observed in only 
P. seriatus nymphs (Table 14).












Table 10.— The effect of Diper^^ on Heliothis infestations in cotton, test 1, replication III, Red River 
Parish, 1978.
Means^’-^
Heliothis Live Heliothis Live Heliothis Heliothis
^ eggs/100 larvae/100 larvae/100 damage/100
DSLA Date Treatment terminals terminals squares squares
1 6-27-78 Dipel 62.50 a 2.50 a 6.00 a 17.50 a
Check 24.75 b 3.00 a 7.00 a 24.50 a
3 7-06-78 Dipel 61.00 a 0.50 a 0.00 a 16.50 a
Check 24.00 b 0.00 a 2.50 b 31.50 b
8 7-11-78 Dipel 66.50 a 5.00 a 4.00 a 16.50 a
Check 38.00 b 2.50 a 2.50 a 16.00 a
7 7-19-78 Dipel 9.50 a 1.50 a 0.00 a 12.00 a
Check 11.50 b 2.50 a 0.50 a 16.00 a
asonal Average Dipel 49,88 a 2.38 a 2.50 a 15.62 a
Check 24.56 b 2.00 a 3.12 a 22.00 a
iDipel applied 6-26-78, 7-3-78 and 7-12-78.
^Means followed by the same letter are not significantly different at the 5% level of significance. 
^Samples (100 terminal examinations and 100 square examinations) were taken 6-27-78, 7 -6 -7 8 , 7-16-78, and
7-19-78. Four samples (100 terminal examinations and 100 square examinations) were taken on each sampling 
date.
^DSLA=Days since last application.
Table 11.— Fruiting level and Heliothls infestations/m row in Dipe^ treated"*" and untreated cotton, test 1, 
replication III, Red River Parish, 1978.
Means/m of Row







1 6-27-78 Dipel 21.00 a 0.00 a 2.50 a 0.00 a 2.75 a
Check 24.00 a 0.00 a 2.50 a 2.75 a 7.50 a
8 7-11-78 Dipel 55.25 a 10.25 a 2.75 a 2.25 a 2.75 a
Check 4-3.25 a 9.00 a 3.00 a 0.25 a 1.75 a
Seasonal Average Dipel 38.12 a 5.12 a 2.62 a 1.12 a 2.75 a
Check 33*62 a 4.50 a 2.75 a 1.50 a 4.62 a
iDipel applied 6-26-78, 7-3-78 and 7-12-78.
^Means followed by the same letter are not significantly different at the 5% level. 
^Four samples (counts per one meter of row) were taken/treatment on each sampling date.
Table 12.— Yields in bolls/m of row on Dipel® treated^ and untreated 








^Dipel applied 6-26-78, 7-3-78 and 7-12-78.
2Means followed by the same letter are not significantly different at 
the 5% level of significance.
^Means are based on ten samples (counts/m of row)/treatment. Only 
bolls larger than 2.2 cm were counted.
^Pydrin© (fenvalerate) was applied three times from 7-19-78 until
7-29-78 followed by two applications of EPN + methyl parathion on 8-7-78 
and 8-14-78. Treatments were made as needed on both Dipel and check fields.
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Table 13.— Relative abundance of predatory and plant sap sucking arthri
pods/6l m of row, in Dipel® treated-*- and untreated cotton, based on D-vac
samples. Test 1, replication HI, Red River Parish, 1978.
Means^’^
Adult Predators Dipel Check
Coleomegilla maculata lengi 1.70 a 1.55 a
Hippodamia convergens 0.10 a 0.11 a
Scymnus loewii 0.10 a 1.22 b
S. creperus 0.10 a 0.11 a
Diomus terminatus 0.40 a 1.11 a
Cycloneda sanguinea 0.10 a 0.22 a
Total Coccinellidae 3.62 a 3.20 a
Geocoris punctipes 14.10 a 9.89 a
G. uliginosus O.30 a 0.11 a
Total Geocoris 14.40 a 10.00 a
Reduviolus roseipenn is 0.60 a 0.78 a
Reduviolus altematus and R. americoferus 0.90 a 0.78 a
Tropiconabis capsiformis 0.20 a 0.33 a
Total Nabidae 1.88 a 1.71 a
Orius insidiosus 3.80 a 5.78 a
Hemerobiidae 0.10 a 0.44 a
Chrysopidae 0.50 a 1.00 a
Spiders 19.30 a 24.22 a
Immature Predators
Geocoris punctipes 9.50 a 15.78 a
Orius insidiosus 0.00 a 0.22 a
Nabidae 0.20 a 1.11 a
Chrysopidae 0.00 a 0.89 a
Plant Sap Feeders
Lygus lineolaris 9.40 a 11.11 a
Pseudatomoscellus seriatus 9.50 a 15.78 a
Cicadellidae 48.37 a 67.50 a
-^Dipel applied 6-26-78, 7-3-78 and 7-12-78.
^Means followed by the same letter are not significantly different at 
the 5% level.
^Means represent average numbers collected in four 6l m D-vac. samples 
on three observation dates (6-26-78, 7-3-78 and 7-12-78).
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Table 14.— Relative abundance of predatory and plant sap feeding arthro­
pods, in Dipel® treated-*- and untreated cotton, based on sweep samples.
Test 1, replication HI, Bed River Parish, 1978.
Means^'^
Adult Predators Dipel Check
Large Coccinellidae^ 4.25 a 4.17 a
Small Coccinellidae-’ 0.67 a 1.08 a
Nabidae 0.92 a 1.25 a
Geocoris st>t>. 6.00 a 6.92 a
Orius insidiosus 1.00 a 1.58 a
Chrysopidae 0.08 a 0.25 a
Spiders 8.50 a 9.75 a
Immature Predators
Coccinellidae 0.08 a 0.00 a
Nabidae 0.00 a 0.08 a
Geocoris spp. 8.50 a 4.25 b
Orius insidiosus 0.08 a O .33 a
Chrysopidae 0.33 a 0.66 a
Plant Sap Feeders
Lygus lineolaris adults 5.58 a 5.92 a
L. lineolaris nymphs 0.00 a 1.33 *
Pseudatomoscellus seriatus adults 3.25 a 6.00 a
P. seriatus nymphs 0.42 a 2.67 b
Cicadellidae 11.00 a 16.33 a
1Dipel applied 6-26-78, 7-3-78 and 7-12-78.
%eans followed by the same letter are not significantly different at 
the  5% level.
^Means represent average numbers collected in four 50 sweep samples on 
three observation dates (6-26-78, 7-3-78 and 7-12-78).
^Large Coccinellidae = C. maculata lengl, H. convergens, C. munda and 
C. sanguinea.
■^ Small Coccinellidae = S. loewii, S. creperus and D. terminatus.
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Table 15.— Ratio of adult Heliothis zea to H. virescens in cotton, 
test 1, replication III, Red River Parish, 1978.
Number of
Date H. zea: H. virescens Moths Identified
6-27-78 0.16: 1 21
7-06-78 0.23: 1 15
7-11-78 9.00: 1 80
7-12-78 10.60: 1 58
7-13-78 all H. zea 22
7-19-78 all H. zea 6
7-26-78 all H. zea 1
8-02-78 all H. zea b
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Test 1
All Replications; Materials and Methods 
The data already presented (replications I, II and III) were com­
bined and analyzed using a randomized complete block design.
All Replications: Results
When replications I, II and III were combined, significantly more 
Heliothis eggs were found on the .terminals and significantly higher 
square damage was seen in the untreated checks than in the Dipel-treated 
cotton (Table 16).
Dipel application did not affect the final yields obtained in repli­
cations I and III (data for replication II not available) (Table 17).
Some reduction in predatory arthropods following Dipel application 
was observed (Table 18). Both the nymphs and adults of Orius insidiosus 
(Say) were collected significantly less frequently in treated than un­
treated cotton, while Geocoris nymphs were significantly more abundant 
in Dipel-treated cotton than in check plots (data were taken both by 
sweep net and by D-vac).
Numbers of the plant sap feeding insects were also lower (ihble 
18). P. seriatus nymphs and adults and L. lineolaris nymphs were signi­
ficantly reduced by Dipel treatment.
All Replications: Summary 
Dipel application resulted in significantly reduced Heliothis 
damage when all replications were analyzed. However, differences in the 
Heliothis populations and damage due to Dipel application in individual 
replications were generally not great enough to achieve significance 
(i.e. overcome the reduction in degrees of freedom in the statistical 
analysis). Yield improvement following June and early July applications
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of Dipel was not demonstrated.
Only insects in the order hemiptera were significantly reduced by 
Dipel applications. 0. insidiosus. Geocoris spp., L. lineolaris and P. 
seriatus populations were negatively affected by Dipel treatment. How­
ever, nabids and chrysopids tended to be collected less frequently in 
the Dipel-treated plots.












Table 16,— The effect of DipeT^ on Heliothis infestations in cotton, test 1, Caddo and Red River Parishes, 
1978.
Means1’2
Heliothis Live Heliothis Live Heliothis Heliothis
eggs/100 larvae/100 larvae/100 damage/lOO
Treatment terminals terminals squares squares
Dipel 32.02 a 1.70 a 1.55 a 9.86 b
Check 24.46 b 1.44 a 1.93 a 12.58 a
H^eans followed by the same letter are not significantly different at the 5% level.
Means are composits of replications I, II and III on all sampling dates.
£
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Table 17.— Yields in bolls/m of row on Dipel**^  treated and untreated cot­
ton, test 1, all replications, Red River Valley, 1978.
Bolls /m
Date Treatment of Rowl•2
10-10-78 Dipel 61.2 a
Check 60.4 a
-*-Means followed by the same letter are not significantly different at 
the«5^ level.
Tfeans are based on ten samples (counts/m of row)/treatment in repli­
cations I and III. Data for replication II not available. Only bolls 
larger than 2.2 cm were counted.
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Table 18.— Relative abundance of predatory arthropods and plant sap
feeding insects, in Dipelfl) treated and "untreated cotton, based on sweep sam­
ples and D-vac samples. Test 1, all replications, Red River Valley, 1978.
1 2 Means’
Adult Predators Dipel Check
Large Coccinellidae 2.5b a 2.50 a
Small Coccinellidae 0.69 a 0.79 a
Nabidae 0.81 a 1.45 a
Geocoris spp. 4.6l a 5.38 a
Orius insidiosus 2.69 a 19.67 b
Chrysopidae 0.23 a O .38 a
Spiders 9.81 a 9.45 a
Immature Predators
Coccinellidae 0 .0b a 0.00 a
Nabidae 0.45 a 0.50 a
Geocoris spp. 10.50 a 5.00 b
Orius insidiosus O.36 a 1.05 b
Chrysopidae 0.27 a O .38 a
Plant Sap Feeders
Lygus lineolaris adults 3-35 a 3.71 a
L. lineolaris nymphs 0.08 a 9.12 b
Pseudatomoscellus seriatus adults 2.08 a 5.46 b
P. seriatus nymphs 1.88 a 0.23 b
Cicadellidae 21.71 a 21.07 a
-1-Means followed by the same letter are not significantly different at 
the 5% level.
%eans are composites of replications I, II and III on all sampling 
dates and include both D-vac and sweep sampling data.




Test 2 was an unreplicated test composed of a 21.5 ha (53 ac.) plot 
to which Dipel was applied and an adjacent untreated check of 18.2 ha 
(45 ac.). The plots were located on the Bud Johnson Farm, near Liddie- 
ville, in west-central Franklin Parish, Louisiana. Cotton was planted 
5-5-78 and 5-8-78 and 102.6 cm (40 in.) drill centers. Dipel was applied 
on 6-23-78 and 6-30-78 by air at a rate of O .56 kg/ha (0.50 lb/ac) in 28.0 
l/ha (3 gal/ac) of finished spray. The Heliothis infestation during the 
test was moderate.
Counts were made on 6-26-78 (three days after the first application), 
7-7-78 (seven days after the second application) and 7-13-78 (thirteen 
days after the second application). Sweep samples were identified and 
counted in the field.
Results
The mean egg numbers in the Dipel-treated plot were numerically 
higher than in the untreated plot on every sampling date, although they 
were not significantly higher on any single sampling date (Table 19).
The seasonal mean number of eggs, however, was significantly greater in 
the Dipel-treated cotton. Live larvae were not significantly more numer­
ous in either plot, although live larvae in the terminals tended to be 
higher in the Dipel-treated cotton. Heliothis damaged squares were not 
more numerous in either the treated or untreated plot and showed no trends.
No significant differences due to treatment were found between any 
of the variables measured by sampling one m of row (Table 20). Numbers 
of squares and bolls tended to be higher in the check plot on 7-13-78 
(Table 20). Yield estimates (made by taking boll counts on 10-14-78)
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showed no differences between the Dipel-treated and the check plots 
(Table 2l).
No significant reduction of beneficiaTs in the Dipel-treated cotton 
was measured (Tables 22 and 23). Large coccinellids and spiders tended 
to be collected more frequently in the Dipel-treated cotton than in un­
treated cotton by the sweep sampling method (Table 23).
The Cicadellidae in the plant sap feeding group were collected in 
significantly greater numbers in the check plot than in the Dipel-treated 
plot using the D-vac sampler (Table 22). Numbers of other insects were 
not significantly different between plots (by either sampling method).
No trends suggesting differences possibly due to treatment were observed.
Summary
Dipel applications in test 2 provided no significant reductions of 
Heliothis species or beneficial insects. No increase in squares or bolls 
was measured on Dipel-treated cotton. Cicadellids were shown to be sig­
nificantly reduced in the Dipel-treated cotton by the D-vac sampling 
procedure.




























3 6-26-78 Dipel 6.50 a 4.00 a 2.75 a 4.75 a
Check 3.00 a 2.00 a 4.25 a 10.00 b
7 7-07-78 Dipel 21.50 a 0.50 a 0.00 a 9.00 a
Check 8.50 a 0.00 a 0.50 a 4.50 a
13 7-13-78 Dipel 8.50 a 5.50 a 1.50 a 3.00 a
Check 5.50 a 3.50 a 0.50 a 4.00 a
Seasonal Average Dipel 12.17 a 3.33 a 1.41 a 5.58 a
Check 5.67 b 1.83 a 1.75 a 6.17 a
1Dipel applied 6-23-78 and 6-30-78.
%eans followed by the same letter are not significantly different at the 5% level.
^Four samples (100 terminal examinations and 100 square examinations) were taken/treatment on each samp­
ling date.













Table 20.—  Fruiting level and Heliothis infestation/m of row, on Dipel® treated^ - and untreated cotton, test 










3 6-26-78 Dipel 35.00 a 0.00 a 0.00 a 0.50 a 1.25 a
Check 26.25 a 0.00 a 0.00 a 0.25 a 2.25 a
13 7-13-78 Dipel 90.50 a 15.50 a 1.25 a 1.50 a 6.25 a
Check 115.75 a 25.50 a 0.00 a 1.25 a 6.75 a
Seasonal Average Dipel 62.75 a 7.75 a 0.62 a 1.00 a 3-75 a
Check 71.00 a 12.75 a 0.00 a 0.75 a 4.50 a
1Dipel applied 6-23-78 and 6-30-78.
%eans followed by the same letter are not significantly different at the 5% level of significance. 
^Four samples (counts/m of row) were taken/treatment on each sampling date.
%)LSA~Days since last application.
£
Table 21.— Yields m  bolls/m of row on DipeT^ treated"*" and untreated cot­
ton, test 2, Franklin Parish, 1978.
Bolls/m of
Date Treatment Row2»3»^
10-14-78 Dipel 75.10 a
Check 75.30 a
*Dipel applied 6-23-78 and 6-30-78.
2Means followed by the same letter are not significantly different at 
the 6^  level of significance.
Cleans are based on ten samples (counts/m of row)/treatment. Only bolls 
larger than 2.2 cm were counted.
TAmbush applied four times as needed from 8-1-78 to 8-27-78 and EPN + 
methyl parathion was applied twice on 7-25-78 and 8-20-78.
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Table 22.— Relative abundance of predatory and plant sap sucking arthro­
pods/61 m of row, in Dipe]© treated1 and untreated cotton, based on D-vac®
samples. Test 2, Franklin Parish, 1978.
Means2,3
Adult Predators Dipel Check
Geocoris punctipes 1.00 a 0.25 a
Tropiconabis Capsiformis 0.25 a 0,00 a
Orius insidiosus 0.75 a 1.75 a
Spiders 1.50 a 0.25 a
Immature Predators
Geocoris punctipes 0.75 a 0.00 a
G. uliginosus 0.00 a 0.25 a
Plant Sap Feeders
Pseudatomoscellus seriatus 0.75 a 0.25 a
Cicadellidae 3.75 a 5.75 b
^Dipel applied 6-23-78 and 6-30-78.
%eans followed by the same letter are not significantly different at 
thelevel.
^Means represent average numbers collected in four 6l m D-vac samples 
on two observation dates (6-23-78, 6-30-78).
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Table 23.— Relative abundance of predatory and plant sap feeding arthro­
pods, in Dipel© treated-^  and untreated cotton, based on sweep samples. Test
2, Franklin Parish, 1978.
Means^’^
Adult Predators Dipel Check
4Large Coccinellidae 4.90 a 2.40 a
Nabidae 0.30 a 0.30 a
Geocoris spp. 1.90 a 2.40 a
Orius insidiosus 1.00 a 1.20 a
Chrysopidae 0.00 a 0.20 a
Spiders 15.30 a 12.30 a
Immature Predators
Coccinellidae 0.60 a 0.30 a
Nabidae 0.00 a 0.20 a
Geocoris spp. 2.90 a 2.60 a
Orius insidiosus O.3O a 0.10 a
Plant Sap Feeders
Lygus lineolaris adults 1.20 a 0.90 a
L. lineolaris nymphs 0,60 a 0,50 a
Pseudatomoscellus seriatus adults 1.10 a 1.80 a
P. seriatus nymphs 0.20 a 0.00 a
Cicadellidae 7.67 a 8.08 a
^Dipel applied 6-23-78 and 6-30-78.
%eans followed by the same letter are not significantly different at 
the *>% level.
--'Means represent average numbers collected in four 50 sweep samples on 
two observation dates (6-23-78 and 6-30-78).
^Large Coccinellidae = C. maculata lengi and H. convergens.
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SUMMARY OF 1978 TESTS
Heliothis populations and damage to cotton squares were significantly 
reduced by Dipel treatment in the replicated test (test l). In the un­
replicated test (test 2), there was a low level trend toward reduced 
damage in the Dipel-treated plot but Heliothis larvae were not less 
abundant. Numbers of Heliothis eggs were significantly higher in the 
Dipel-treated plots than in the untreated check plots in both tests. Yields 
were not improved by Dipel treatment in either test.
Populations of predatory species were significantly reduced in the 
replicated test (test l). 0. insidiosus was collected significantly less
frequently in plots treated with Dipel, while non-significant trends 
toward reduction were observed in nabid and chrysopid populations after 
Dipel applications. In the unreplicated test (test 2), none of the 
predatory arthropods were significantly affected by Dipel treatments, 
although, a somewhat lower number of Geocoris spp. adults occurred in the 
treated plot.
Some of the hemipterous, plant sap feeding pests of minor status on 
cotton were reduced by Dipel applications. In test 1, in the Red River 
Valley, L. lineolaris and P. seriatus were significantly reduced following 
Dipel application on cotton. In test 2, cicadellid populations were sig­
nificantly reduced following Dipel applications.
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Test 3» an tmreplicated large plot test, was conducted on three 
12.14 ha (30 ac.) adjacent plots of cotton on the Hutchinson Plantation, 
near Cecile, in southeastern Caddo Parish, Louisiana, during 1979* Test 
plots were planted with BPL 6l on 102.6 cm (40 in.) drill centers on 
4-30-79. They were sprayed with 18.70 l/ha (2 gal/ac) finished spray, 
by air. One plot was sprayed with 70.02 g/ha (l oz/ac) Elcar and 1.12 
kg/ha (l lb/ac) Gustol adjuvant (feeding stimulant). Another plot re­
ceived O.56 kg/ha (0.50 lb/ac) Dipel. The remaining plot was not sprayed 
with biological insecticides. The plots were sprayed on 6-26-79 and 7-3-79* 
Also on 6-26-79 and 7-3-79» all plots were oversprayed with methyl para- 
thion at 0.28 kg/ha (0.25 lb/ac) due to the presence in the field of 
large numbers of cotton fleahoppers, (P. seriatus). The Heliothis 
infestation during the test was moderate.
Samples of the Heliothis infestations were taken by methods described 
previously, however, five "points” were sampled/plot in this test. Counts 
were made on 7-2-79 (six days after the first application), 7-9-79 (six 
days after the second application) and 7-16-79 (thirteen days after the 
second application). Pretreatment counts were taken on 6-26-79 (the 
day of the first application). Averages of 15 eggs/100 terminals and 
£1 Heliothis larvae/100 terminals were present in all plots. Predatory 
arthropods and plant sap feeders were sampled only by sweeping in this 
test. Identification and counting of sweep samples were done in the 
laboratory.
Results
Significantly fewer eggs were counted in the Dipel + M.P. (methyl
51
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paxathion) plot than were counted in the plot treated with M.P. alone 
(ihble 2b). Numbers of live larvae were not significantly different in 
number (in terminals or in squares) among any of the plots. Heliothis 
larval damage to squares was significantly higher in the Elcar + Gustol 
+ M.P. plot than in either the Dipel + M.P. plot or the M.P. plot. A 
consistent tendancy toward greater numbers of Heliothis damaged squares 
was observed in the Elcar + Gustol + M.P. plot as compared with the other 
two plots.
No significant differences among plots were observed for any of the 
variables measured by counts per one m of row (i.e. cotton squares, 
bolls, Heliothis eggs, live Heliothis larvae or damaged squares) (Table 
25).
Yields were measured by boll counts on two dates and by gin records 
of lbs. of lint/acre (converted to kg/ha). No significant differences 
in yield due to treatment with biological insecticides were observed 
(Table 26).
Predatory arthropods were not significantly affected by application 
of biological insecticides. No meaningful trends were observed (Table 
27). Predator levels were low.
Significantly more L. lineolaris were collected in the Dipel treated 
cotton (Table 27). No other differences or trends were observed.
Summary
The plot receiving Dipel had significantly fewer Heliothis eggs/
100 terminals than did the check plot (Table 2 b ). This is in contrast 
with similar data collected from tests 1 and 2 (Tables 16 and 19). No 
effects, due to treatment, were observed on Heliothis larvae, damaged 
squares, numbers of squares or bolls set or yield in test 3 (Tables 2b
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through 26). Predatory arthropod populations were not measurably 
affected by application of biological insecticides (Table 27).
Lygus lineolaris among the plant sap feeders was collected in signi­
ficantly higher numbers in the Dipel-treated cotton than in the Elcar + 
Gustol + M.P. plot or the M.P. plot.
Application of methyl parathion for cotton fleahopper control in 
this test undoubtedly affected insect populations in the field. Predators 
and plant sap feeders were reduced and it is possible that had methyl 
parathion not been applied, more differences in their numbers in response 
to treatment may have been observed.












Table 24.— Heliothis infestations in cotton treated^ - with biological insecticides and methyl parathion 















6 7-02-79 Blear + Gustol + M.P. 6.20 a 0,00 a 0.00 a 4.40 a
Dipel + M.P. 2.60 a 0.00 a 0.20 a 3.20 a
M.P. 6.00 a 0.20 a 0.00 a 0.80 b
6 7-09-79 Elcar + Gustol + M.P. 10.20 a 0.40 a 2.40 a 7.00 a
Dipel + M.P. 6.20 b 0.80 a 1.80 a 3*40 b
M.P. 11.40 a 0.40 a 1.60 a 6.00 a
13 7-16-79 Elcar + Gustol + M.P. 0.80 a 0.00 a 0.00 a 3.40 a
Dipel + M.P. 2.00 a 0.60 a 0.40 a 2.00 a
M.P. 1.40 a 0.20 a 0.00 a 3.00 a
Elcar + Gustol + M.P. 5 .7 3 a b 0.13 a 0.80 a 4.93 a06clSOnclX Dipel + M.P. 3.60 b 0.47 a 0.80 a 2.87 bA v e r a g e M.P. 6.27 a 0.27 a 0.53 a 3*27 b
■^ Treatments applied 6-26-79 and 7-3-79*
2Means followed by the same letter are not significantly at the 5% level.
3Five samples (100 terminal examinations and 100 square examinations) were taken/treatment on each 
sampling date.












Table 25.— Heliothis infestation/m of row on cotton treated^ with biological insecticides and methyl para­
thion alone, test 3# Caddo Parish, 1979.
2 3Means/m of Row







Elcar + Gustol + M.P. 19.50 a 0.00 a 0.50 a 0.00 a 0.75 a
Dipel + M.P. 28.00 a 0.00 a 0.75 a 0.25 a 0.50 a
M.P. 30.25 a 0.00 a 1.25 a 0.00 a 0.25 a
Elcar + Gustol + M.P. 57.60 a 6,40 a 0.00 a 0.20 a 2.40 a •
Dipel + M.P. 52.00 a 3.20 a 0.20 a 0.00 a 1.60 a
M.P. 50.40 a 4.00 a 0.10 a 0.20 a 2.00 a
Elcar + Gustol + M.P. 40.67 a 3.55 a 0.22 a 0.11 a 1.66 a
Dipel + M.P. 41.33 a 1.78 a 0,44 a 0.11 a 1.11 a





-*• Treatments applied 6-26-79 and 7-3-79.
j-Means followed by the same letter are not significantly different at the 5% level.
pFour samples (counts/m of row) were taken/treatment on 7-02-79 and five samples were taken on 7-16-79, 
TDSLA=Days since last application.
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Table 26.— Yield in bolls/m of row and kg of lint/hectare on cotton 
treated^ with biological insecticides compared with methyl parathion alone, 




8-14-79 Elcar + Gustol + M.P. 33*60 a 
















a 72.20 a 6.15 a 
a 67.85 a 6.20 a 




Treatment Lint Yield kg/ha (lb/ac)3.6






^Treatments applied 6-26-79 and 7-3-79*
%eans followed by the same letter are not significantly different at 
the_5?2 level.
pPydrin was applied six times from 7-12-79 to 8-15-79 as needed.
TTen samples (counts/m of row) were taken/treatment.
■^ Twenty samples (counts/m of row) were taken/treatment.
^Gin records.
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Table 27.— Relative abundance of predatory and plant sap feeding arthro 
pods in cotton treated^ with biological insecticides plus methyl parathion 
compared with methyl parathion alone, test 3» Caddo Parish, 1979.
Means^'^
Adult Predators





















EL car Dipel +
Gustol + M.P. M.P. M.P.
0.38 a 0.85 a 0.60 a
0.14 a 0.05 a 0.10 a
0.00 a 0.00 a 0.10 a
0.05 a 0.05 a 0.10 a
0.00 a 0.20 a 0.15 a
0.05 a 0.00 a 0.00 a
0.62 a 1.15 a 1.05 a
0.00 a 0.05 a 0.10 a
0.24 a 0.25 a 0.20 a
0.24 a 0.05 a 0.15 a
0.14 a 0.15 a 0.20 a
0.6l a 0.45 a 0.55 a
1.00 a 2.70 a 1.55 a
0.14 a O .35 a 0.15 a
6.05 a 4.30 a 5.10 a
0.14 a 0.15 a 0.20 a
1.85 a 3.90 b 2.10 a
0.50 a 0.60 a 0.20 a
2.55 a 2.30 a 2.75 a
^Treatments applied 6-26-79 and 7-3-79.
%eans followed by the same letter are not significant at the 5% level. 
^Means represent average numbers collected in ten 50 sweep samples on 
two observation dates (7-2-79 and 7-9-79).




Test 4 was conducted on two adjacent plots of cotton ca. 28 ha 
(70 ac.) in size. The plots were located on the Jewell Armstrong and 
Robert Sanders Farms, near Peck, in northeast Catahoula Parish, Louisiana.
DPL 6 l cottonseed was planted on 4-28-79 and replanted on 5 -8 -7 9• The 
plots were treated by air using 18.70 l/ha ( 2 gal/ac) finished spray on 
7-18-79* One plot was treated with Dipel at O .56 kg/ha (0.50 lb/ac) and 
the other received Elcar + Gustol at 70.02 g/ha (l oz/ac) and 1.12 kg/ha 
(l lb/ac) respectively. A 0.81 ha (2 ac.) untreated check plot was 
located nearby but was not included due to the inconsistency of its growth 
stage and insect population compared with the two larger treated plots.
The test was ended on 7-21-79 (three days after biologicals were applied) 
due to high levels of Heliothis present, which showed no apparent effect 
from the treatment. Five "points” were sampled/treatment in this test.
The standard 100 terminals and 100 squares were sampled/"point" and two 
50 sweep samples were taken/"point". Sweep samples were identified and 
counted in the lab.
Biological insecticides in this test were applied to cotton infested 
with high numbers of first and second instar Heliothis larvae in the ter­
minals (16.6 and 19.6 larvae per 100 terminals in the Elcar + Gustol and 
Dipel plots respectively).
Results
Heliothis eggs were found in significantly higher numbers in the 
Dipel-treated plot than in the Elcar + Gustol plot (Table 28). No measure- 
able differences between treatments were observed in levels of live Heliothis 
larvae (in terminals or squares) or Heliothis damaged squares between
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treatments in this test.
Significantly fewer Qrius insidiosus adults and coccinellid larvae 
were collected in the Elcar + Gustol plot than in the Dipel plot (Table 
29) and dead coccinellid larvae were frequently encountered in the former. 
Trends toward lower numbers of Coleomegilla lengi Timberlake and spiders 
were observed in the Elcar + Gustol plot.
In the plant sap feeding group, both L. lineolaris and the cicadellids 
were collected in significantly lower numbers in the Elcar + Gustol treated 
plot.
Summary
Heliothis egg numbers were again significantly higher in the Dipel- 
treated cotton, as was commonly observed in previous tests. Heliothis 
larval mortality two days after application, was minimal and after three 
days feeding, normal behavior and movement into squares was observed.
No significant differences were measured in larval infestation or damage 
between treatments after two days.
Reductions in Qrius Insidiosus adults and coccinellid larvae were 
observed in the Elcar + Gustol plot. Reductions to other beneficial 
arthropod populations (i.e. C. maculata lengi and spiders) might have 
also been observed in this plot if an adequate check plot had been avail­
able for comparison.
In the plant sap feeding insects, both groups present in sufficient 
numbers for analysis, L. lineolaris and the cicadellidae, were collected 
in significantly lower numbers in the Elcar + Gustol plot.
Although no apparent effect on Heliothis larvae or damage occurred
two days after treatment, it appears that the Elcar + Gustol mixture did 
reduce populations of other insects in this test.












Table 28.—  
Parish, 1979.
















16.90 a 2.00 a 




%eans followed by the same letter are not significantly different at the 5% level.




Table 29.— Relative abundance of predatory and plant sap feeding arthro­
pods in cotton treated-^ - with biological insecticides, based on sweep samples.
Test 4, Catahoula Parish, 1979.
Means2,3
Adult Predators Elcar + Gustol Dipel
Coleomagilla maculata lengi 0.10 a 0.80 a
Geocoris punctipes 1.10 a 1.20 a
Orius insidiosus 0.00 a 0.80 b
Spiders 1.70 a 3.00 a
Immature Predators
Coecinellidae 0.10 a 0.70 b
Geocoris punctipes 0.30 a 0.60 a
Plant Sap Feeders
Lygus lineolaris 0.60 a 1.30 b
Cicadellidae 0.30 a 1.80 b
•^ -Treatments applied 7-18-79.
%eans followed by the same letter are not significantly different at 
the 5^ level.
^Means represent average numbers collected in ten 50 sweep samples on 
7-20-79.




Test 5 was conducted on three adjacent 8.10 ha (20 ac.) plots 
located on Osceola Plantation, near St. Joseph, in east-central Tensas 
Parish, Louisiana. Two of the plots received treatments with hiological 
insecticides on 6-14-79 and 6-20-79, and the remaining plot was left as 
an untreated check. The treated plots were sprayed with a ground machine 
which applied 56.09 l/ha (6 gal/ac) finished spray. Elcar + Gustol were 
applied to one plot at 70.02 g/ha (l oz/ac) and 1.12 kg/ha (l lb/ac) 
respectively, and Dipel was applied to another at 0.56 kg/ha (0.50 lb/ac). 
The Heliothis infestation during the test was moderate.
Samples estimating the Heliothis infestation were taken as previously 
described. However, 100 terminal examinations and 50 square examinations 
were considered as a sample in this test. Variables counted were the 
same as in previous tests (i.e. Heliothis eggs in the terminals, live 
larvae in the terminals, live larvae in the squares, and larval damaged 
squares).
Predatory arthropods and the plant bug-fleahopper complex were 
sampled with a standard sweep net. Five samples of 100 sweeps each were 
taken/plot on each sampling date. (For comparison with other tests, 
insects/100 sweeps were converted to insects/50 sweeps.) Insects were 
identified and counted in the field.
Results
In test 5, significantly more Heliothis damage occurred in the Elcar 
+ Gustol plot than Dipel-treated plot (Table 30). The Elcar + Gustol 
plot also had significantly more live larvae in the squares than did the 
check plot (it did not have significantly more than the Dipel plot).
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No significant differences in numbers of Heliothis eggs or live larvae 
in terminals were observed between treatments. Although significantly 
more eggs were not observed in the Dipel-treated plot in this test, as 
they were in some previous tests, the highest mean number of eggs in the 
three treatments occurred in the Dipel treated plot.
The data presented in Table 30 show that on two sampling dates the 
Dipel-treated plot had the lowest square damage (significantly lower on 
6-26-79) and the other two treatments were similar in levels of damage. 
However, the other three variables (i.e. eggs/100 terminals, larvae/100 
terminals and larvae/100 squares) showed no consistency with respect to 
treatment from sampling date to sampling date. The lack of consistent 
patterns of response to the treatments on each sampling date makes the 
observations over all sampling dates (Table 30) much less meaningful.
Analysis of sweep sample data showed that significantly lower numbers 
of several predatory arthropods were collected in the Elcar + Gustol plot 
than in the untreated check or Dipel-treated plots. Statistically signi­
ficant reductions from either the Dipel or the check plot were seen in 
Coleomegilla maculata lengi, Hippodamia convergens, the coccinellid com­
plex as a whole, Geocoris spp., and spiders (Table 31)• Predators were 
generally more frequently collected in the Dipel-treated plot than in the 
untreated cotton.
In the plant bug-fleahopper complex, Elcar + Gustol significantly 
reduced only adult L. lineolaris; however, L. lineolaris nymphs also 
showed a tendency toward lower numbers in the El car + Gustol plot (Table
31).
Summary
In this test, consistent and statistically significant reduction in
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Heliothis damaged squares occurred in the Dipel-treated cotton. Elcar + 
Gustol provided no observable Heliothis suppression and it caused signi­
ficant reduction in populations of many non-target and beneficial organ­
isms. Predators were not affected by Dipel application in this test.












Table 30.— The effect of biological insecticides-*- 
1979.
on Heliothis infestations in cotton, test 5» Tensas Paris!
Means^’^
Heliothis Live Heliothis Live Heliothis Heliothis
4 eggs/100 larvae/100 larvae/100 damage/100
DSLA Date Treatment terminals terminals squares squares
5 6-19-79 Elcar + Gustol 14.20 a 13.00 a
Dipel 12.60 a 7.60 a - -
Check 14.20 a 13.00 a - -
6 6-26-79 Elcar + Gustol 4.40 a 1.00 a 3.20 a 11.40 a
Dipel 11.00 a 5.20 b 0.80 a b 4.60 b
Check 7.40 a 0.80 a 0.00 b 13.60 a
12 7-02-79 Elcar + Gustol 2.20 a 0.40 a 0.00 a 2.60 a
Dipel 1.40 a 0.40 a 0.20 a 0.40 a
Check 2.20 a 0.60 a 0.00 a '1.00 a
Elcar + Gustol 6.93 a 4.80 a 1.60 a 7.00 aOcctSOnctJL 
A frovo  fpn Dipel 8.33 a 4.40 a 0.50 a b 2.50 b11 vsxcLge Check 7.93 a 4.80 a 0.00 b 7.30 a
-^ -Treatments applied 6-14-79 and 6-20-79*
^Means followed by the same letter are not significantly different at the 5% level.
^Five samples (100 terminal examinations and 50 square examinations) were taken/treatment on each sampling 
date. Square counts were multiplied by two to convert to the standard sampling unit of 100 squares. 
\DSLA-Days since last application.
CNU\
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Table 31.— Relative abundance of predatory and plant sap feeding arthro
pods on cotton treated^ with biological insecticides compared to untreated
cotton, based on sweep samples. Test 5» Tensas Parish, 1979.
Means2’^
Adult Predators












Plant Bug-Fleahopper Complex 
Lygus lineolaris adult 
L. lineolaris nymphs 
Pseudatomoscellus seriatus adults 
P. seriatus nymphs
Elcar + Gustol Dipel Check
1.47 a 2.66 a b 2.87 b
0.60 a 2.20 b 1.33 a
0.73 a 0.53 a 0.27 a
2.80 a 5.39 b 4.47 c
1.00 a 3.86 b 3.67 b
1.60 a 1.06 a 1.27 a
0.13 a 0.73 a 0.60 a
0.00 a 0.13 a 0.00 a
0.20 a 0.00 a 0.07 a
5.47 a 9.93 b 7.67 a b
0.20 a 0.27 a 0.06 a
3.00 a 5.93 b 6.53 b
0.27 a 1.27 a 1.07 a
0.93 a 0.53 a 0.80 a
0.13 a 0.47 a 0.53 a
^Treatments applied 6-14-79 and 6-20-79.
%eans followed by the same letter are not significantly different at 
the J>% level.
^Means represent average numbers collected in five 100 sweep samples, 
divided by two to convert to a number/50 sweep sampling unit, on three 
observation dates (6-19-79» 6-26-79 and 7-2-79).




Test 6 was conducted on ten fields near Oak Ridge in southern More­
house and west-central Richland Parishes. The test fields were planted 
between 5-2-79 and 5-15-79. Six of the test fields were part of a ca.
12,000 ha (30,000 ac.) community project in which participating growers 
applied Dipel + chlordimeform to their cotton when early Heliothis popu­
lations were found in most area fields. Applications to these fields 
were made from 6-20-79 to 6-22-79 t>y air using 18.70 l/ha (2 gal/ac) 
finished spray. Dipel was applied at 0.56 kg/ha (0.50 lb/ac) and Dipel + 
chlordimeform were applied at O .56 kg/ha (0.50 lb/ac) and 0.14 kg/ha 
(0.125 lb/ac) respectively.* Due to light Heliothis infestations, only 
one application was applied. Four fields in the area which were not 
included in the community project were monitored as untreated checks.
All the check fields and one Dipel + chlordimeform treated field received 
2.24 kg/ha (2 lb/ac) 15G Temil^ (aldicarb) at planting for thrips control.
A completely randomized experimental design was used.
Samples of Heliothis infestations in the fields were taken in the 
same manner as in the previous tests. Five samples were taken/field on 
each sampling date. Samples were taken twice on all fields (from 6-25-79 
to 6-27-79 and from 7-2-79 to 7-4-79). Sweep samples were identified 
and counted in the laboratory.
Results
Significantly lower levels of Heliothis eggs, live larvae in terminals 
and in squares, and Heliothis damaged squares were found on Dipel treated 
cotton than on untreated cotton in this test (Table 32). Dipel + chlordi­
meform treated fields had significantly lower levels of live Heliothis lar­
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vae in the squares and damaged squares due to Heliothis feeding than did 
the untreated check fields. The Dipel-treated fields had the lowest 
mean number of both eggs and live larvae (in both terminals and squares), 
but the lowest mean square damage was in the Dipel + chlordimeform treated 
fields. Three to six days after treatment (Table 32) statistically more 
Heliothis eggs, live larvae, and damaged squares were present in the un­
treated cotton fields than in treated fields. After 12 to 14 days, how­
ever, only the Dipel + chlordimeform fields showed significantly lower 
square damage, while larvae and egg levels were not significantly different 
between treatments after 12 to 14 days.
The mean plant population, fruiting and Heliothis infestations/m of 
row are given in Table 33. Significant differences among mean plant 
populations of test fields were observed, but other differences in sea­
sonal averages were not observed on a per m of row basis.
No significant differences in yield were observed between treated 
and untreated fields (Table 3*0 •
No significant differences among treatments in the number of insecti­
cide applications needed following the study were observed (Table 35), 
however, the check fields did receive a higher mean number of applications, 
(it should be noted that the check fields received Temik at planting while 
all but one of the fields receiving biological insecticides did not.
This may have increased the need for insecticide applications in the un­
treated check fields.) The first chemical insecticide was applied an 
average of three days earlier in the Dipel-treated fields than in the 
check fields and one day later in the Dipel + chlordimeform fields than
in the check fields.
Predatory insects in this test were not significantly reduced by
either treatment (Table 36) . In fact, significantly higher numbers of
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Hippodamia convergens were observed in the Dipel + chlordimeform treated 
fields than in untreated fields or those treated with Dipel.
Regarding the plant sap feeding insects, L. lineolaris was collected 
in significantly lower numbers in the Dipel + chlordimeform fields than 
in the Dipel treated fields which were significantly lower in L. lineolaris 
than were the untreated fields (Table 36). Aside from being evidence 
that Dipel and to a greater extent Dipel + chlordimeform reduce L. lineo­
laris infestations, this may be evidence that Temik had an effect on L. 
lineolaris populations ca. 48 days after it was applied (at planting).
Summary
In this test, Dipel and Dipel + chlordimeform significantly reduced 
numbers of Heliothis eggs, larvae and squares damaged by larvae. All 
significant reductions except damaged squares (fewer in Dipel + chlordi­
meform) were not observed after 12 to 14 days posttreatment.
No significant yield differences or differences in number of insecti­
cide applications applied were observed. However, a trend toward reduced 
insecticide use was noted in the Dipel and Dipel + chlordimeform treated 
fields.
Predatory insect numbers were not significantly reduced by treatment. 
Populations of Lygus lineolaris were significantly reduced by Dipel and 
reduced even more by Dipel + chlordimeform.
The effects Temik treatment at planting had on the check fields and 
one Dipel + chlordimeform field in this test is unknown. The higher 
Heliothis egg levels in the check fields is contradictory to most previous 
tests. One might expect this to be due to a Temik related reduction in 
predatory insects. However, the expected reduction in predatory insect 
populations was not observed. This suggests that Temik treated cotton
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plants are, for some reason, more attractive than are untreated plants 
to ovipositing Heliothis females. It is interesting to note that the 
Dipel + chlordimeform treatment (containing one Temik-treated field out 
of a total of three fields) had the second highest level of Heliothis eggs. 
Also, the Dipel + ehlordimeform-treated field which had Temik applied 
at planting had 0.80 and 1.20 eggs/100 terminals on two successive 
weeks, while the averages of eggs/100 teiminals for other Dipel and Dipel 
+ chlordimeform treated fields in the area were 0.23 and 0.32 during the 
same weeks (6-25-79 to 6-26-79 and 7-3-79 to 7-4“ 79)• This research 
area needs further study.












Table 32.— The effect of DipeP^ and. Dipel + chlordimeform on Heliothis infestations in cotton, test 6, com' 
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0.30 a 
1.12 b









■*A11 treatments applied from 6-20-79 to 6-27-79*
2Means followed by the same letter are not significantly different at the level.
F^ive samples (100 terminal examinations and 100 square examinations) were taken on each sampling date. 














Table 33-— The effect of DipeiP^ 1 and Dipel + chlordimeform on Heliothis infestation and cotton fruiting 
rate, test 6, community project, Morehouse and Richland Parishes, 1979*
Means/m of Row^’^
4DSLA Date Treatment
Heliothis Live Heliothis 
Plants Squares Bolls eggs larvae
Heliothis damaged 
squares
3-5 6-25 to 6-26
5
Dipel + chlor. 14.25 a 3.58 b 0.00 a 0.00 a 0.08 a 0.42 a
5-6 6-26 Dipel 19.82 b 12.45 a 0.00 a 0.17 a 0,00 a 0.00 a
- 6-27 Check 12.25 a 4.31 b 0.00 a 0.00 a 0.44 a 0.12 a
12-14- 7-4 Dipel + chlor. 15.67 a 16.17 a 0.00 a O.33 a 0.16 a 0.00 a
12-13 7-3 to 7-4 Dipel 19.58 a 16.08 a 0.00 a 0.00 a 0.00 a 0.08 a
- 7-3 to 7-4 Check 10.53 b 12.80 a 0.00 a 0.31 a 0.00 a 0.19 a
Dipel + chlor. 14.96 b 9.83 a 0.00 a 0,l6 a 0,12 a 0.21 a
Seasonal Average Dipel 19.70 a 14.26 a 0.00 a 0,08 a 0.00 a 0.04 a
Check 11.75 c 8.55 a 0.00 a 0.l6 a 0.22 a 0.16 a
T^reatments applied 6-20-79 to 6-22-79*
%eans followed by the same letter are not significantly different at the 5% level.
3Samples (counts/m of row) were taken 6-25-79 to 6-27-79 and 7-3-79 to 7-4-79. On each date, four samples 
were taken/field.
D^SLA*Days since last application.
-^ chlor. =chlordimeform.
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1 (3 2Table 3^.— Effect of early season treatments of DipeT** and Dipel + 
chlordimeform3 on cotton yields^ ", test 6, community project, Morehouse and 
Richland Parishes, 1979*
Treatment Lint Yield kg/ha (lb/ac)**
Dipel + chlordimeform 821 (732) a
Dipel 88? (791) a
Check 863 (770) a
All fields were protected with insecticides during August and Septem­
ber.
^Dipel was applied 6-21-79*
?Dipel plus chlordimeform was applied 6-20-79 and 6-22-79*
Gin records.
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Table 25.— Effect of early season Dipel® and Dipel + chlordimeform ap­
plications on seasonal totals of insecticide applications1, test 6 , com­




Dipel + chlordimeform^ 4.6? a
Dipel4 4.67 a
Check-5 6.00 a
■^ Total number of applications including biological insecticide (does 
not include granular insecticide or seed treatments at planting).
2Means followed by the same letter are not significantly different at 
the 5% level.
^Qne-third of the Dipel + chlordimeform fields were treated with 2.24 
kg/ha (2 lb/ac) 15 G Temik at planting.
3None of the Dipel treated fields were treated with Temik.
-*A11 of the check fields received 2.24 kg/ha (2 lb/ac) 15 G Temik at 
planting.
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Table 36 • -»Relative abundance of predatory and plant sap feeding arthro­
pods in Dipel© ^ , Dipel + chlordimeform^ and untreated cotton3 based on






Coleomegilla maculata lengi 0.67 a 1*33 a 1.25 a
Hippodamia convergens 0.53 a 0.20 b 0.18 b
Scymnus creperus 0.00 a 0.00 a 0.00 a
Diomus terminatus 0,07 a 0.03 a 0.02 a
Total Coccinellidae 1.27 a 1.56 a 1.45 a
Geocoris punctipes 0.53 a 0.27 a O .65 a
G. uliginosus 0.00 a 0.00 a 0.02 a
Total Geocoris 0.53 a 0.27 a O.67 a
Reduviolus roseipennis 0.13 a 0.13 a 0.15 a
R. altematus + R. americoferus 0,07 a 0.07 a 0.12 a
Tropiconabis capsiformis 0.00 a 0.10 a 0.07 a
Total Nabidae 0.20 a 0.30 a 0.34 a
Orius insidiosus 0.13 a 0.47 a 0.40 a
Hemerobiidae 0.00 a 0.03 a 0.00 a
Chrysopidae 0.10 a 0.00 a 0.00 a
Spiders 0.37 a 0.77 a 0.88 a
Immature Predators
Coccinellidae 0.03 a 0.13 a 0.08 a
Chrysopidae 0.00 a 0.03 a 0.00 a
Geocoris punctipes 0.00 a 0.03 a 0.00 a
Plant Sap Feeders
Lygus lineolaris 1.40 a 2.70 b 3*55 c
Cicadellidae 0.50 a 0.43 a 0.45 a
Three fields were treated on 6-21-79- Samples were taken on 6-26-79* 
^Three fields were treated on 6-22-79» 6-20-79* 6-22-79* Samples were 
taken on 6-25-79* 6-25-79 and 6-26-79*
3pour fields were untreated and were sampled on 6-27-79*
Cleans followed by the same letter are not significantly different at 
thelevel.
•^ Means based on ten samples (50 sweeps with a standard sweep net) per 
field.
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SUMMARY OF 1979 IESTS 
Heliothis eggs were observed in greater numbers during 1979 in plots 
treated with Dipel than in untreated check plots or plots treated with 
other materials. Only one test, during 1979» deviated from this pattern 
(test 6). In test 6, the application of Temik to the check fields for 
thrips control is suspected of having, in some way, precipitated the 
higher egg populations found in check fields (predatory insect levels 
were not different among check and treated fields.)
Squares damaged by Heliothis larvae were reduced in two tests 
following Dipel application (tests 5 and 6). In the other two 1979 Dipel 
tests (tests 3 and 4), Dipel was not given an adequate chance to reduce 
Heliothis populations. In test 3» this was due to the reduction of preda­
tory insects from overspraying with methyl paiathion, and in test 4, the 
experiment was terminated, due to high populations of second instar lar­
vae before enough time had elapsed to allow the material to show results 
(i.e. experiment terminated after three days).
In three tests which had good untreated check plots, no decrease in 
predators, due to Dipel, was observed. In two tests, significant reduct­
ions in several predatory arthropod populations were observed in Elcar + 
Gustol treated plots (tests 4 and 5)* (Test 4 had no adequate check, 
therefore, this observation was based on comparison with the adjacent 
Dipel treated field; test 5 was compared with an untreated check plot.) 
Lygus lineolaris populations were reduced in Elcar + Gustol plots.
76




Materials and Methods ' ■' ■     * 1 ■■■
Test 7 was conducted on three plots of ca. 12.15 ha (30 ac.) in size. 
The plots were located on the Lonnie Walters Farm, near Alto, in central 
Richland Parish, Louisiana. Cotton was planted 5-5-80 on 102.6 cm (4-0 in.) 
drill centers. One application of each "biological insecticide was made 
on 7-3-80 when pretreatment counts indicated an infestation of 7 to 10% 
Heliothis eggs, 0 to 1.5^ live larvae in the terminals, 0 to 2% live lar­
vae in the squares, and 0 to 1% Heliothis damaged squares. Dipel was 
applied to one plot of O.56 kg/ha (0.50 lb/ac) and Elcar was applied to 
another at 70.02 g/ha (l oz/ac). The applications were made by air using 
18.70 l/ha (2 gal/ac) finished spray. Heliothis infestations during this 
test were high.
Samples of the Heliothis infestation were taken by counting eggs and 
larvae on 100 terminals and larvae and damage on 100 squares in the same 
manner as on previous tests. Four samples/plot were taken on 7-9-80 and 
five samples/plot were taken on 7-10-80.
Samples of predatory arthropods were taken by sweep net (50 sweeps/ 
sample) on 7-10-80. These samples were identified and counted in the 
field. Five samples/plot were taken.
On 7-10-80, numbers of fourth and fifth instar Heliothis larvae were 
high enough in the field to permit the determination of the relative per­
centages of H. zea to H. virescens.
Results
Significantly more Heliothis eggs were found in the Dipel-treated 
plot than in the other two plots (Table 3?) ° Live Heliothis larvae (in
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
78
terminals and squares) were not significantly more numerous in any of 
the plots. However, Heliothis larvae damaged significantly more squares 
in the Dipel and Elcar plots than in the check. The Heliothis population 
was 95% H. zea and 5% H. virescens.
Populations of most "beneficial species were not significantly lower 
in the treated than in the untreated plots (Table 38)* Only Scymnus 
loewii was collected in significantly lower numbers in the ELcar-treated 
plot than in the check. Higher mean numbers of Qrius insidiosus were 
found in the check, but the differences were not significant. The ELcar- 
treated plot had significantly higher levels of several beneficial insects 
than did the check. Coleomegilla maculata lengi, Geocoris punctipes, 
total Geocoris, Reduviolus roseipennis and total nabids were higher in 
the EL car plot. Mean numbers of spiders also tended to be higher in the 
EEL car plot. The Elcar plot had higher levels of R. roseipennis and total 
nabids than did the Dipel plot. In the Dipel-treated plot 0. insidiosus 
nymphs were collected in significantly higher levels than in the Elcar- 
treated plot.
Summary
Dipel and EELcar treatments produced no reduction of Heliothis damage 
to squares in this test. Significantly higher square damage occurred in 
both the treated plots than occurred in the check plot. The check plot 
was noticeably less advanced in fruiting and growth stage, but had simi­
lar numbers of eggs, larvae and damaged squares when the test was initiated. 
Optimum conditions were present for maximum effectiveness of the biological 
insecticides (i.e. the treatments were applied on hatching eggs and newly 
hatched larvae, and applications were made late in the afternoon so that 
deactivation of the materials by light was at a minimum) (Bullock 19&7,
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Ignoffo and Batzer 1971, Ignoffo et al. 1972, Young and Yearian 197^0 •
Predatory arthropods were generally not reduced by the applications.












Th.ble 37.— The effect of single applications’*" 
ton, test 7» Richland Parish, 1980.
2














Elcar 0.22 a 












Z35% H. zea, 5% H, virescens.
^Means followed by the same letter are not significantly different at the 5% level.
Samples (50 terminal examinations and 50 square examinations) were taken on 7-9-80 and 7-10-80. Pour 
samples were taken/treatment on 7-9-80 and five samples/treatment were taken 7-10-80.
Table 38.— Relative abundance of predatory arthropods on cotton treated






















0.80 a 0.20 ab 0.00 b
0.00 a 0.20 a 0.00 a
0.00 a 0.20 ab 1.00 b
0.00 a 0.00 a 0.00 a
0.80 a 0.60 a 1.00 a
2.00 a 1.40 ab 0.20 b
0.00 a 0.20 a 0.00 a
2.00 a 1.60 ab 0.20 b
0.60 a 0.00 b 0.00 b
0.40 a 0.00 a 0.00 a
1.00 a 0.00 b 0.00 b
4.60 a 4.40 a 7.60 a
7.20 a 4.60 a 4.00 a
3.00 a 2.80 a 1.20 a
0.20 a 2.80 b 2.20 ab
0.20 a 0.20 a 0.80 a
^Treatments applied 7-3-80.
^Means followed by the same letter are not significantly different at 
the 5% level.
^Samples (50 sweeps with a standard sweep net) were taken on 7-10-80. 
Five samples were taken/plot.




Test 8 was conducted on 20 plots of ca. 1.3 ha (3*2 ac.) on the 
Reynolds Minsky Farm, near lake Providence, in central East Carroll Parish, 
Louisiana. Eight plots were treated with Dipel + chlordimeform at 0.37 
kg/ha (0.33 lh/ac) and 0.1^ kg/ha (0.125 lh/ac) respectively, eight plots 
received Dipel at O.56 kg/ha (0.50 lh/ac) and four plots were untreated 
and used as a check. Treatments were applied hy ground machine at 32.71 
l/ha (3.5 gal/ac). The plots were oversprayed with chlorpyrifos on 7-1-80, 
and chlorpyrifos application had the effect of reducing predatory arthro­
pods. It was felt that this would provide an opportunity to evaluate the 
effects of Dipel and Dipel + chlordimeform under heavier Heliothis pressure. 
Heavier Heliothis pressure, however, did not develop and the Heliothis 
pressure for the test could he characterized as low. The test applica­
tions (Dipel and Dipel + chlordimeform) were made on 7-9-80.
Heliothis infestations were sampled hy visual counts as previously 
described. Three samples/plot were taken on 7-18-80. Yields were esti­
mated hy counting the holls/m of row on 8-15-80. Four one m samples 
were counted at randomly selected locations in each plot. Predators were 
sampled hy sweeping (50 sweeps per sample) as in previous tests. The in­
sects collected were identified and counted in the field. Three samples/ 
plot were taken on 7-18-80.
Results
No significant differences, due to treatment, were observed on 
Heliothis eggs, live larvae in the terminals or squares, or Heliothis 
damaged squares (ihhle 39).
Yields were not significantly different among plots, however, weak
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trends toward higher yields and advanced maturity in the treated plots 
were present (Table 40).
Predatory insects were greatly reduced- across all plots due to the 
insecticide applied to the field on 7-1-80. The sweep samples showed 
no significant differences in beneficials among treatments (Table 4l).
Summary
Under light Heliothis infestation, no differences in population 
levels or larval damage to cotton squares were found among Dipel + 
chlordimeform, Dipel or check plots. Additionally, no significant 
differences in yield or earliness were observed, and no mortality of 
predators due to treatment was observed.













Table 39.— The effects of Dipef^ and Dipel + chlordimeform ’ on Hellothls Infestations in cotton which 


















0.00 a 0.00 a 
0.00 a 0.25 a 




■^ -Plots 1.3 ha (3*2 ac.). Eight plots were treated with Dipel + chlordimeform, eight plots were treated 
with Dipel and four plots were untreated. All plots were previously sprayed with chlordimeform + chlorpyrlfos3. 
^Treatments were applied 7-9-80.
^Chlorpyrifos applied on 7-1-80.
Cleans followed by the same letter are not significantly different at the 5% level.
5Samples (50 terminal examinations and 50 square examinations) were taken on 7-18-80.
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Ihble 40.— Yields in bolls/m of row on untreated cotton plots and plots 
treated-*- with Dipe]® and Dipel .+ chlordimeform, test 8, East Carroll 
Parish, 1980.





















^Means followed by the same letter are not significantly different at 
the %  level.
^Means are based on four samples (counts per one meter of row) per 
plot. Only bolls larger than 2.2 cm were counted.
^Cotton was protected with Chlorpyrifos + chlordimeform during late 
July and August.
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-Table 41..— Belative abundance of predatory arthropods in cotton treat­
ed with Dipel® and Dipel + chlordimeform based on sweep samples. Test 8,




Adult Predators chlordimeform Dipel Check
Geocoris punctipes 0.38 a O .38 a 0.50 a
Spiders 1.00 a 0.50 a 1.25 a
-1-Low numbers of beneficials due to treatment over all plots with chlor- 
pyrifos on 7-1-80.
^Treatments applied 7-9-80.
3Means followed by the same letter are not significantly different at 
the. 5% level.
%eans represent average numbers collected in three 50 sweep samples/ 
plot on 7-18-80.
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SUMMARY OF 1980 TESTS 
Under heavy Heliothis pressure, neither Dipel nor Elcar reduced 
Heliothis populations or damage to cotton squares, during 1980 (test ?) .  
Similarly, under low Heliothis pressure, no differences in Heliothis 
populations or damage was observed among check plots and those treated 
with Dipel or Dipel + chlordimeform. In test 7» Heliothis eggs were more 
abundant in the Dipel treated plot than in the other plots.
Predator levels were not reduced by treatment in either test. In 
test 8, neither yields nor earliness were significantly increased by Dipel 
or Dipel + chlordimeform applications.
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SUMMARY AM) CONCLUSIONS 
Heliothis egg populations were generally higher in Dipel-treated 
plots than in check plots. (They were significantly higher in tests
1, 2, 6 and 7.)
Dipel applications were more effective for Heliothis suppression 
than were Elcar applications. Significantly lower square damage was not 
consistently observed (occurring on ca. f- the sampling dates), hut was 
seen in tests 1, 2 ,  3» 5 and 6. In tests 4-, 7 and 8, significant re­
ductions in Heliothis damaged squares due to Dipel use were not observed, 
(in test k, sufficient time for Dipel to reduce square damage was pro­
bably not allowed). The addition of chlordimeform to Dipel significantly 
reduced square damage in test 6 but did not reduce damage significantly 
below that of the untreated check in test 8. (Both tests were conducted 
under low Heliothis populations.)
Elcar was applied in four tests (tests 3» 5 and ?). Significantly
reduced square damage was not observed in Elcar treated plots. Addition
of Gustol did not improve the performance of Elcar.
Predator populations were significantly lower in the Dipel-treated 
plots of three tests (tests 1, 2 and 5)» or in less than half the tests 
where it was applied. Reduced predator populations occurred in Elcar- 
treated plots in tests ^ and 5» but was not observed in test 3 (in which 
all predator levels were reduced by methyl parathion applications) or in 
test 7 (in which the Gustol adjuvant was not used).
Members of the plant bug-fleahopper complex (Lygus lineolaris and 
Pseudatomescellus seriatus) were occasionally reduced in Dipel-treated 
plots (tests 1 and 6) and Elcar + Gustol plots (tests 4- and 5)•
The use of the biological insecticides on the Heliothis populations
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which occur before the last week in July or the first week of August 
has given inconsistent suppression. Generally, the need for insecticide 
applications following their use has not been reduced, although a trend 
toward reduced insecticide applications was observed under low Heliothis 
infestation in the Oak Ridge community wide test (test 6). Slight trends 
toward improved earliness have been only infrequently observed. Yield 
increases due to biological insecticide use were not observed. Some re­
duction of beneficial insects and plant sap feeders occurred.
In the opinion of the author, the use by growers of the biological 
materials Dipel and Elcar, as they were used in these tests, is not 
justified. The 1980 costs of the biological insecticides used were 
$17.62/kg ($8.00/lb) for Dipel and $69.?8/kg ($1.98/oz) for Elcar. At 
the rates used in these tests, Dipel applied alone would cost $9.88/ha 
($*)-.00/ac.) and Elcar alone would cost $4.98/ha ($1.98/ac.). Additional 
materials (i.e. chlordimeform, Gustol, etc.) and application costs would 
add even more expense. Suppression strong enough to delay or reduce sig­
nificantly chemical insecticide applications for Heliothis later in the 
season, or improve yields has not been demonstrated in these tests. 
Therefore, the benefits gained by early season use of biological insecti­
cides for Heliothis suppression are not sufficient (with the present tech­
nology) to justify their use (i.e. a grower could not expect to recover 
the cost of his investment).
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PART n 
INTRODUCTION
Predators of phytophagous insect pests have played a major role in 
the production of many agricultural crops. The insect control predators 
provide has, in the past, been generally misunderstood and unappreciated, 
however.
A predator, as defined by Whitcomb and Bell (1964), rapidly kills 
and eats many victims while a parasite continues feeding on one host 
over a prolonged period of time. Large numbers of predatory insect species 
are encountered in cotton fields in the southeastern U.S. Whitcomb and 
Bell (1964) listed 600 species of arthropod predators representing 45 
families of insects and 19 families of spiders in Arkansas cotton fields. 
Ten to 15 families of predators are considered important in suppressing 
populations of the bollworm and tobacco budworm, Heliothis zea (Boddie) 
and H. virescens (F.), in the U.S. (Ridgway and Lingren 1972).
Prior to the entry into the U.S. of the boll weevil, Anthonomus 
grandis (Boheman), in 1892 (Townsend 1895)» Heliothis zea was rarely a 
serious pest of cotton and insect damage to cotton by this insect was a 
relatively minor concern. After the movement of the boll weevil into 
U.S. cotton producing areas, calcium arsenate dusts became commonly used 
for its control on cotton (Newsom 1974). Several early workers observed 
that higher Heliothis infestations were often associated with heavy use 
of calcium arsenate for boll weevil control (Bishopp 1929, Sherman 1930, 
Bondy and Rainwater 1939 and Smith and Fontenot 1942). Many researchers 
believed these high populations of bollworms were associated with high 
populations of the cotton aphid, Aphis gossypii Glover, which routinely 
developed in fields receiving multiple treatments of calcium arsenate.
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It was felt that the honeydew secreted by the aphids was primarily respon­
sible for higher bollworm populations due to its attractiveness to the 
adult moths (Fletcher 1929 and Ewing and Ivy 19^3) • Additionally, Ewing 
and Ivy (19^ 3) showed that the high aphid populations greatly increased 
food supply for predatory insects, resulting in less predation on boll­
worm eggs and larvae. It was not widely believed that the effect of 
calcium arsenate in reducing predator and other beneficial arthropod popu­
lations was responsible for bollworm population increases (Ewing and Ivy 
19^3).
Extensive research since the 19^3 paper by Ewing and Ivy has shown 
that predator populations are greatly reduced following chemical insecti­
cide applications. Heliothis predator decimation due to chemical insecti­
cide applications on cotton has been well documented (Newsom and Smith 
19^ 9, Campbell and Hutchins 1952, Gaines 195^ * Glick and Lattimore 195^ , 
van den Bosch et al. 1956, Burke 1959* Pfrimmer 196*1-, Leigh et al. 1966, 
Lingren and Eidgway 1967* Lingren et al. 1968, Laster and Brazzel 1968, 
Rummel and Reeves 1971 and Van Steenwyk 1975 to cite a few of the many 
examples). The release of Heliothis populations from the suppression 
provided by predators has often resulted in rapid increases in Heliothis 
numbers (Eidgway et al. 1967, Lingren et al. 1968, Dinkins et al. 1970a, 
and Van Steenwyk et al. 1975)*
Many studies have shown the effectiveness of arthropod predators on 
Heliothis spp. in cotton. The numbers of Heliothis larvae and eggs taken 
by various predators have been experimentally determined in field studies 
(Fletcher and Thomas 19^ 3* Whitcomb and Bell 196^ , Bell and Whitcomb 196*f, 
Lincoln et al. 1967, Whitcomb 1967, Eidgway and Jones 1969, and DeLoach 
and Peters 1972), in cage studies (Ridgway and Jones 1968, 1969, Van den
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Bosch 1969» Tejada 1974 and Bryson and Schuster 1975) and in laboratory 
tests (Lingren et al. 1968, Lopez et al. 1976 and Donahoe and Pitre 1977).
Seasonal distribution and abundance of arthropod predators of 
Heliothis on cotton has been studied by several researchers (Wene and 
Sheets 1962, Whitcomb and Bell 1964, Leigh et al. 1966, Dinkins et al. 
1970a, DeLoach and Peters 1972, Gonzalez et al. 1977» Smith et al. 1978, 
Shepard et al. 1972, Parencia et al. 1980) Heliothis predators on other 
host plants have also received study (Goodarzy and Davis 1958, Robinson 
et al. 1972, Barry 1973» Shepard et al. 1974, Benedict and Cothran 1975» 
Fuchs and Harding 1976 and Lopez and Teets 1976). Additionally, studies 
have considered the movement of predators between other crops and cotton 
(Fye and Carranza 1972 and Robinson et al. 1972).
For many reasons including resistance problems, residues and the 
increasing cost of insecticides, cotton insect control is undergoing 
transition from a period of almost total reliance on chemicals to one of 
pest population management. However, for insect pest management to be 
successful, knowledge of the crop ecosystem is essential (Smith et al. 
1978). This means information about the seasonal distribution and abun­
dance of predators in cotton is essential in the development of ecologi­
cally sound pest management systems capable of gaining optimum benefits 
from predatory species.
Heliothis populations on cotton in the Red River Valley of northwest 
Louisiana have traditionally been more severe and have required, on the 
average, more insecticide applications than have Heliothis populations 
on cotton in other parts of the state (Clower 1980 per comm., 402 Life 
Sci. Bldg., Louisiana State University, Baton Rouge, LA 7O8O3). The 
reasons for higher Heliothis pressure in the Red River Valley are not well
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understood.
This study was conducted in order to: l) gain more knowledge about
predator population fluctuations in the major cotton producing agro-eco­
systems of Louisiana, 2) gain additional knowledge of the seasonal species 
composition of predator populations in Louisiana's three major cotton agro­
ecosystems; and 3) attempt to determine why Heliothis populations are 
more severe in the Red River Valley cotton agro-ecosystem than they are 
in the Macon Ridge or Mississippi Delta agro-ecosystems.
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MATERIALS AND METHODS
The three major cotton agro-ecosystems of Louisiana were the sampling 
areas for the information compiled in this study. Specifically, the areas 
studied were: the Red River Valley, the Macon Ridge area and the Missi­
ssippi Delta area (Fig. l).
Populations of arthropods which prey upon cotton insect pests were 
monitored on untreated cotton and other host plants during 1978, 1979 and 
1980. Collections were made using two sampling proceedures. Sweep samples 
were taken using a standard 38.1 cm (15 in.) diameter sweep net. One sweep 
consisted of one pass through the vegetation. The path the net traveled 
was perpendicular to the direction of travel of the collector. The arc 
through which the net moved was approximately 140 to 160 degrees. In row 
crops the net was passed through only one row, while on other vegetation, 
the net passed through the vegetation in a path ca. 46 cm (18 in.) long 
on each sweep. Samples were composed of 50 sweeps on a given type of 
vegetation. During 1978, predators were collected from cotton using a
(ftD-vacr7 vacuum sampler. The sampling proceedure is described in Part I, 
Materials and Methods. Unless otherwise indicated, samples were "bagged, 
placed in portable ice chests with ice and transported to the laboratory 
where they were immediately placed in a freezer until they could be 
counted and identified.
Predators of cotton pest insects were sampled on plants other than 
cotton at various times of the year. Emphasis was placed on collection 
of data during the months when hosts provided a predator reservoir prior 
to chemical treatment of cotton (January, February, March, April, May and 
early June), and again when insecticide programs were being terminated 
(August and September). During January and February of 1979 and 1980,
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Red River Valley 
Macon Ridge 
Mississippi Delta
Fig. 1.— Sampling areas from which predatory arthropods were collected 
from cotton and other "hosts" during 1978, 1979 and 1980.
10^
an attempt was made to find overwintering sites for predators of cotton 
pests in Louisiana. Most of this work was done in the three cotton agro­
ecosystems discussed, hut areas of South Louisiana, where cotton is no 
longer grown commercially, were searched as well.
Predators of cotton pests on untreated cotton plants were collected 
from four fields in the Red River Valley during the 1978 growing season 
using the D-vac suction sampler. Although D-vac samples of insects in 
the Macon Ridge and Mississippi Delta areas were taken during 1978, the 
data were not complete enough to provide an adequate comparison. The 
1978 data from Red River Valley fields have "been presented only for com­
parison with 1979 Red River Valley predator data and to demonstrate the 
similarity of the results for the Red River Valley area during the two 
years.
In 19791 populations of predatory arthropods in cotton were monitored 
within three major cotton agro-ecosystems, the Red River Valley, the Macon 
Ridge and the Mississippi Delta (Fig. l). On cotton, sweep net samples 
were taken from selected fields until insecticides were applied. Since 
the multiple treatment program normally required to control the "boll 
weevil Anthonomus grandis (Boheman) and/or Heliothis spp. in Louisiana 
cotton fields reduces predator populations to such low levels that they 
are usually no longer a significant factor in reducing pest populations, 
data taken after insecticides were applied to a cotton field were excluded. 
The number and size of fields in each area, the number of sweeps per 
sample and the procedure for counting samples (i.e. in the field or 
refrigerated and transported to the laboratory for later identification 
and counting) varied slightly as indicated later in the presentation of 
the results.
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Identification of predatory insect species was accomplished with 
the aid of keys (Bram and BicKLey 19&3. Herring 1966, Mead 1972, Chapin 
197^ , and Hormchan et al. 1978) and with the aid of competent 
insect taxonomists. Spiders were identified only to the Subclass 
Arachnida, due to the difficulty in further identification and the short­
age of specialists in spider taxonomy to aid in identification, are 
referred to as "spiders".
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RESULTS
I. Seasonal Occurrence of Cotton Insect Predators
Predatory arthropod species which feed on cotton pest insects were 
often found, during this study, on several plants other than cotton. 
Population levels were generally lowest in winter when predators were 
encountered mostly on annual winter grasses and grassy crops (i.e. wheat, 
Triticum aestivum L.j oats, Avena fatua L.; and ryegrass, Lolium spp.) 
(Tables 42, 43 and 44). During spring and early summer, generally lower 
populations of predators occurred on cool season grasses than on warm 
season grasses and broadleaf vegetation. Generally, adult predators were 
found more frequently on all hosts, and greater numbers and activity of 
immature predators were found on plants sampled during spring (Tables 
45, 46 and 47). Predators of cotton insect pests were generally found in 
lower numbers in late summer and fall (Tables 60, 6l and 62) than in spring 
and early summer (Tables 48, 49 and 50)•
A. Coccinellidae
During the winter of 1979» two overwintering concentrations of Cocci­
nellidae were observed. Adults of 011a abdominalis (Say) and Cycloneda 
munda (Say) were observed in Franklin Parish under the bark and in the 
cracks of the bark of living and dead sweet gum trees, Liquidambar styra- 
ciflua L. The two species were, to some degree, intermingled in the 
sheltered locations. Additionally, 0. abdominalis adults were observed 
overwintering singly in some of the bur-like fruits which were still 
attached to the trees. The trees involved were standing in a small grove 
surrounded by a wheat field. 0. abdominalis observed in these clusters 
numbered from 200 to 500, while C. munda numbered only 30 to 100. Approxi­
mately 90% of the 0. abdominalis observed were of the dark color form.
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The second overwintering concentration involved C. maculata lengi 
clustered in great numbers in the cracks of the bark of a large pecan 
tree, Carya illinoensis (Wangenh.) K. Kochi The tree on which the concen­
tration of overwintering coccinellids occurred was located in a small 
grove (3 trees) in the middle of a soybean field in Iberville Parish. The 
cluster was centered in and radiated out from a large crack in the bark 
on the west southwest side of the tree. The cluster extended ca. 7 1 up 
the tree and contained beetles numbering into the thousands.
The large ladybeetles, Coleomegilla maculata lengi and Hippodamia 
convergens were found in very low numbers on herbaceous vegetation during 
winter (Tables 42, 43 and 44). When found, they were often associated 
with grassy winter annuals. However, in one instance, surprisingly high 
numbers of H. convergens were found on curly dock, Rumex crispus 1. during 
February (Table 43). During this study, H. convergens was not found in the 
Mississippi Delta during January and February, and C. maculata lengi was 
found only in the samples from the Red River Valley.
During March to June, the large ladybeetles commonly collected in 
Louisiana were: C. maculata lengi. H. convergens, 0. abdomenalis and C.
munda (Tables 45, 46 and 47). Cycloneda sanguinea L. was collected only 
on vetch in the Mississippi Delta. During March to June, C. maculata lengi 
and H. convergens were frequently found on Sorghum spp. (Johnson grass and 
grain sorghum) legumes (alfalfa, Medicago sativa L.; vetch, Vicia spp.; 
clovers, Trifolium spp., etc.), and winter annual grasses (wheat, oats 
and ryegrass). High populations of these species on legumes did not gener­
ally develop until mid-April to early May.
C. munda and 0. abdominalis were occasionally encountered after 
February, in the spring, and after September in the fall (Tables 45 , 46,
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47, 48 and 49). They generally occurred less frequently than did C. 
maculata lengl and H. convergens; on vetch, crimson clover, Trifolium 
incamatum L.; white Dutch clover, Trifolium repens L., and warm season 
pasture grasses appeared to be important "hosts". C. munda was found in 
low numbers associated with cool season annual crops such as wheat (Tables 
45, 46 and 47). Very high numbers of H. convergens were found on vetch 
in the Macon Ridge area on 3-19-79 (Table 46). No differences in the 
populations of the larger coccinellid species were found among the three 
ecosystems.
Populations of G. maculata lengi, H. convergens. 0. abdominalis and
C. munda were generally lower on fall host plants than on plants during 
spring (Tables 45, 46, 47 and 48, 49 and 50). Two notable exceptions to 
the above statement were the high numbers of C. maculata lengi. H. con­
vergens and 0. abdominalis associated with an aphid outbreak in grain 
sorghum in the Red River Valley on 9-16-80 (Table 48), and the high levels 
of C. munda and 0. abdominalis collected from a mixture of plants along 
the fence surrounding a cotton field on the Macon Ridge, 10-16-79 (Table 
49).
Of the small coccinellid species important on cotton, Scymnus loewii 
Mulsant and Diomus terminatus (Say) were the two most frequently en­
countered on plants other than cotton. During the winter, S. loewii 
was frequently found associated with cool season annual grasses (Tables 
42, 43 and 44), but was also found associated with henbit, Lamium amplexi- 
caule L. in the Mississippi Delta (Table 44). S. loewii appeared to be 
more abundant on cool season annual grasses in the Mississippi Delta and 
Macon Ridge areas in winter than in the Red River Valley (Tables 42, 47 and 
44).
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D. terminatus was also found in association with cool season annual 
grasses during winter. Populations were quite low in the Red River Valley 
and Macon Ridge areas, and no D. terminatus individuals were found in the 
winter samples from the Mississippi Delta (Tables 42, 43 and 44).
During the spring and early summer months, D. terminatus populations 
generally approached or outnumbered S. loewii populations (Tables 45, 46 
and 47). Low levels of S. loewii were found associated with mixed pasture 
grasses, cool season grasses, crimson clover, soybean and Johnson grass.
D. terminatus occurred most frequently on grasses in the Red River Valley 
and Mississippi Delta areas during spring (Tables 45 and 47), but occurred 
more often on legumes than on grasses in the Macon Ridge area (Table 46).
The plants on which D. terminatus were found in spring were: cool season
grasses, warm season pasture grasses, Sorghum spp., crimson clover and 
vetch.
S. loewii and D. terminatus occurred infrequently or not at all in 
late summer and early fall collections from plants in the Macon Ridge and 
Mississippi Delta study areas (ihbles 49 and 50 ) • But cool season grasses 
in the Mississippi Delta were shown to have moderately high populations of
D. terminatus in late November, 1979 (Table 50). In the Red River Valley, 
higher populations of both S. loewii and D. terminatus were observed during 
late summer and early fall (Table 48). Plants on which D. terminatus and 
Scymnus spp. were found in the fall were: grain sorghum, warm season pasture
grasses, cool season grasses, alfalfa, and mixed broadleaf vegetation 
growing along a ditch (Tables 48 , 49 and 50).
Coccinellidae larvae were not seen at any time in Louisiana cotton 
agro-ecosystems during January or February. The earliest dates on which 
coccinellid larvae were observed were 3-16-80, on cool season grasses,
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in the Macon Ridge and Mississippi Delta areas, and 4-13-79* on cool 
season grasses and alfalfa, in the Red River Valley area (Tables 45, 46 
and 47). During spring, they were found mostly in association with winter 
annual grasses, Johnson grass, and legumes.
During late summer and fall, coccinellid larvae were found on alfalfa 
and soybean in the Red River Valley, warm season pasture grasses in the 
Macon Ridge area and aphid-infested grain sorghum in both the Red River 
Valley and the Macon Ridge areas (Tables 48 and 49). Coccinellid larvae 
were not found in the Mississippi Delta area during late summer and fall 
(Table 50).
B. Hemipterans
Geocoris punctipes (Say) was found during winter on cool season annual 
grasses in both the Macon Ridge and the Mississippi Delta, but were not 
found on herbaceous vegetation in the Red River Valley during this period 
(Tables 42, 43 and 44). Geocoris spp. were not observed overwintering 
in protected sites during the study.
During spring and early summer, Geocoris spp. were found on a variety 
of "hosts" including: alfalfa, soybeans, wheat, vetch, mixed warm season
grasses, ragweed, Ambrosia spp., and curly dock. Most of the Geocoris 
spp. collected were G. punctipes (Tables 45, 46 and 47), but good numbers 
of G. uliginosus (Say) were collected on mixed pasture grasses in the 
Mississippi Delta on 3-16-80 (Table 47). Of the G. punctipes collected 
during spring and early summer, more were found in association with broad- 
leaf vegetation than with grasses and grassy crops. Very high populations 
of G. punctipes were found in the Macon Ridge area on vetch on 3-19-79.
Data showed that high levels of G. punctipes occurred in grain sor­
ghum and alfalfa fields (Tables 48 and 49), and lower populations occurred
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in bermuda and other warm season grasses, soybean, and weedy fence 
rows around cotton fields (Tables 48, 49 and 50 )■ Populations of G. 
punctipes were generally higher in the Red River Valley than in the Macon 
Ridge or the Mississippi Delta.
G. uliginosus was not collected in the Mississippi Delta area. It 
was normally much less abundant than was G. punctipes and generally occupied 
the same group of plants.
The earliest collections of G. punctipes nymphs were on 6-6-79 
(Table 45) in the Red River Valley, when they were collected on Johnson 
grass, alfalfa, and soybean. Geocoris spp. nymphs were not found in the 
other two sampling areas during spring and early summer (Tables 46 and 47). 
During the fall, Geocoris spp. nymphs were found in soybean, grain sor­
ghum, alfalfa, and warm season grasses (Tables 60, 6l and 62). Popula­
tions of G. punctipes nymphs in grain sorghum in the Red River Valley 
and the Macon Ridge areas paralleled the high populations of G. punctipes 
adults in those fields (Table 49). Levels of G. punctipes nymphs were 
not proportionally as high in alfalfa fields which had high adult G. 
punctipes populations, however. As with the adults, G. uliginosus nymphs 
were often found in lower numbers than G. punctipes nymphs during fall 
(ihbles 48, 49 and 50)• It is interesting to note that on several 
occasions, G. uliginosus nymphs were found in absence of adults of that 
species (Tables 49 and 50).
Most of the nabids, during winter, were found in cool season grass­
es (Tables 54, 55 a-nd 56), but a relatively high population of Reduviolus 
roseipennis (Reuter) was associated with vetch in January, 1980 (Table 
44). Red River Valley nabid populations in cool season annual grasses 
were consistently dominated by R. roseipennis followed by Tropiconabis
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capsiformis (Germar), the second most common species. The Reduviolus 
altematus (Parshley) - Reduviolus americoferus (Carayon) complex and 
Hoplistoscells deceptlvus (Harris) were least numerous (Table 42). In 
the Macon Ridge area, during winter, Tropiconabis capsiformis was gener­
ally the most numerous of the nabids (Table 43). R. roseipennis was 
generally second most numerous and the R. altematus - R. americoferus 
complex was generally the most frequently collected. Nabids in the 
Mississippi Delta on cool season annual grasses during winter were present 
only in very low numbers (Table 44).
During spring and early summer, nabids were found associated with 
several plants. R. altematus - R. americoferus was the most commonly 
collected on cool season annual grasses in the Red River Valley and Macon 
Ridge areas, while R. roseipennis was collected most frequently on Missi­
ssippi Delta cool season grasses. Red River Valley nabid populations, 
during spring and early summer, were predominantly T. capsiformis in bur- 
clover and Johnson grass, about equally divided between R. roseipennis.
T. capsiformis and the R. altematus - R. americoferus group in alfalfa, 
and mostly R. roseipennis in other legumes (Thble 45). In the Macon 
Ridge and Mississippi Delta areas, R. roseipennis and T. capsiformis 
occurred in near equal numbers in clovers and vetch (Tables 46 and 4?). 
Sorghum in the Macon Ridge and mixed grasses in the Mississippi Delta 
had high populations of R. roseipennis.
T. capsiformis was the dominant nabid species collected during the 
fall in all three ecosystems (ihbles 48, 49 and 50 ). R. roseipennis was 
generally the second most frequently collected nabid in the fall.
Nabid nymphs were found in winter in the Macon Ridge area associated 
with cool season grasses and in sweeps taken from a dead bermuda grass
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overwintering site under a grove of trees (Table 43). low populations of 
nabid nymphs were found in May and June associated with Johnson grass, 
soybean and alfalfa in the Red River Valley* (Table 45), and crimson clover 
in the Mississippi Delta (Table 47). In the fall, the largest populations 
of nabid nymphs were found on grain sorghum, alfalfa, and dead bermuda 
grass (in late fall). They were found less frequently in warm season 
grasses, soybeans, and in weedy field margins (Tables 48, 49 and 50)•
Winter sampling of vetch in the Mississippi Delta during January of 
1980 produced the only winter specimens of Qrius insidiosus (Say) found 
during this study (Table 44).
In spring and early summer samples, 0. insidiosus was more frequent­
ly found than in winter, however, none were collected from non-cotton 
"hosts" on the Macon Ridge area. In the Red River Valley area, very high 
numbers of 0. insidiosus were observed in alfalfa during early June 
(Table 45). Other plants on which 0. insidiosus occurred were wheat, 
Johnson grass, crimson clover and soybean (Tables 45 and 47).
During the fall, 0. insidiosus was found in very high numbers in 
grain sorghum and high numbers in alfalfa in the Red River Valley (ihble 
48). 0. insidiosus was found in soybean fields in the Red River Valley
and in the Mississippi Delta areas (Tables 48 and 50)• As in the spring, 
no 0. insidiosus were found on non-cotton "hosts" in the Macon Ridge area.
0. insidiosus nymphs were found during early April, May and June on 
clovers and alfalfa and August and September on grain sorghum, alfalfa and 
soybean, but were only found in the Red River Valley (ihbles 45 and 48).
On white clover and crimson clover the nymphs were found, but no adults 
were present.
Podisus maculiventris (Say) a predacious pentatomid, was found only 
on cool season grasses and alfalfa during the spring (Thble 45) and on
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warm season, mixed grass pastures during the fall (Table 49).
C. Neuroptera
The Hemerohiidae, during winter, were found associated only with 
cool season annual grasses in the Red River Valley (Table 42), and hen- 
bit in the Mississippi Delta (Table. 44). They were collected in March in 
association with crimson clover on the Macon Ridge (Table 46) and in 
alfalfa in June in the Red River Valley. In the fall, hemerobiids were 
found only in the Red River Valley (Table 48), where they were associated 
with alfalfa.
Although the Chrysopidae were not found on herbaceous vegetation in 
winter, they were taken in flight. Winter populations were essentially 
100% Chrysopa carnea Stevens. During spring, C. camea remained the 
dominant species in the population (making up ca. 100^) until mid-May, 
when numbers of C. occulata Say and C. rufilabris Burmesiter began to 
increase. During spring and early summer, chrysopids were found in 
association with cool season annual grasses, and legumes in all three 
sampling areas (Tables 45, 46 and 47) and Johnson grass and mixed grasses 
in the Mississippi Delta (Table 47). During fall, chrysopids were found 
in low numbers in association with bermuda grass, alfalfa and soybean in 
the Red River Valley (Table 48), and mixed grasses and weedy field edges 
in the Mississippi Delta (Table 50)•
Chrysopid larvae were not seen during winter on any of the plants 
sampled. In spring and early summer, chrysopid larvae were found in cool 
season grasses in both the Red River Valley and Mississippi Delta areas 
(Thble 45 and 47). Additionally, they were found in Johnson grass and 
alfalfa in the Red River Valley (Table 45) and in crimson clover and 
vetch in the Mississippi Delta (Table 4?). During the fall, relatively
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large numbers of chrysopid larvae were observed in grain sorghum in the 
Red River Valley (Table 48), and smaller populations were observed on 
alfalfa and mixed broadleaf vegetation in the Red River Valley. In the 
Macon Ridge area, chrysopid larvae were observed in association with mix­
ed warm season pasture grasses (Table 49). Low levels of chrysopid larvae 
were found in soybean fields in the Mississippi Delta area (Table 50)•
D. Spiders
Spiders were commonly found in samples taken from all three sampling 
areas at all times of the year. The highest numbers of spiders during 
winter were found in dead bermuda and winter annual grasses on the Macon 
Ridge, and in vetch in the Mississippi Delta (Tables 55 and 56). Spiders, 
during spring and early summer, occurred less frequently in the Red River 
Valley than in the Macon Ridge or Mississippi Delta areas (Tables 45, 46 
and 47). They were most numerous in the Macon Ridge area. Cool and warm 
season grasses, vetch and other legumes frequently had large numbers of 
spiders associated with them. During fall, spiders occurred in high 
population levels in alfalfa, mixed broadleaf vegetation, and bermuda and 
other warm season grasses (Tables 48, 49 and 50)• The highest levels of 
spiders, found during fall, however, were found in late fall on the Macon 
Ridge in a dead bermuda grass overwintering site (Table 49).



























_ Broadleaf Weeds &
Cool Season Grasses Clover
1-21-79 2-12-79 2-27-79 2-12-79
0.00 0.25 0.08 0.00
0.00 1.38 0.17 0.00
0,00 0.08 0.00 0.00
0.00 0.08 0.00 0.00
0.00 4.50 0.92 0.00
0.00 0.00 0.08 0.00
0.00 2.12 0.25 0.00
0.00 0.00 0.08 0.00
0.00 0.Oil- 0.17 0.00
1.75 13.88 9.25 1.50
4 2k 12 k
"Hosts" which had predators present. Dock (2-12-79 and 2-27-79), and dead broadleaf weeds (2-12-79) sam­
pled, but no predators found.
^Wheat, oats and ryegrass.
3Sample=50 sweeps with a standard sweep net.
HM
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Cool Season Grasses^ Bermuda Onion Dock
Predators Date 1-21-79 2-11-79 2-26-79 1-28-80 1-28-80 1-22-79 l-28-8(
Hippodamia convergens 0.09 0.00 0.00 0.00 0.00 0,00 0.33
Scymnus loewii 0.36 0.86 0.2 5 0.00 0.00 0.00 0,00
Diomus terminatus 0.00 0.14 0.00 0.00 0.00 0.00 0.00
Geocoris punctipes 1.64 0.00 0.00 0.00 0.00 0.00 0.00
Reduciolus roseipennis 0.18 0.43 0.25 0.60 0.00 0.00 0.00
R, altematus and R. americoferus 0.64 0.00 0.00 0.20 0.00 0.00 0.00
Tropiconabis capsiformis 0.82 0.80 0.75 0.10 0.00 0.00 0.00
Spiders 31.63 40.71 5.25 4.90 70.00 6.50 1.00
Nabidae nymphs 0.36 0.00 0.00 0.00 0.50 0.00 0.00
3
Number of Samples^ 11 7 4 10 2 4 3
1"Hosts" which had predators present. Dead warm season pasture grasses (1-28-80) and dead broadleaf weeds
found.
^Wheat, oats and ryegrass.
3sample=50 sweeps with a standard sweep net.
(1-28-80) were sampled, but no predators
Table 44.— Average numbers of predators/50 sweeps collected during January and February in the Mississippi
Delta, 1979 and 1980.
"Hosts»1
Cool Season Grasses^ Henbit Vetch
Predators Dates 1-28-80 2-12-80 1-22-79 2-10-79 2-26-79 l-28-8(
Scymnus loewii 0.00 0.30 0.40 0.00 0.20 0.00
Geocoris punctipes 0.00 0.60 0.00 0.00 0.00 0.00
Reduviolus roseipennis 0.00 0.00 0.00 0.00 0.00 2.50
R, altematus and R. americoferis 0.1? 0.00 0.00 0.00 0.00 0.00
Orius insidiosus 0.00 0.00 0.00 0.00 0.00 Oh 20
Hemerobiidae 0.00 0.00 0.00 0.00 0.20 0.00
Spiders 16.07 9.20 2.80 1.25 2.20 39.80
Number of Samples 12 10 5 4 5 4
"^Hosts'* which had predators present. Dead broadleaf weeds (1-28-80) sampled, but no predators found.
2Wheat, oats and ryegrass.












Table ^5.— Average numbers of predators/50 sweeps collected during March, April and May and early 
June in the Red River Valley, 1979*
"Hosts"1
Cool Sesson White Crimson Spotted-bur
grasses______Johnsongrass______________Alfalfa__________________Vetch____Clover Clover Clover Soybean
Predators Dates 3-18-79 4-13-79 5-16-79 6-6-79 :3-18-79 4-13-79 5-16-79 6-6-79 6-16-79 5-16-79 5-29-79 5-16-79 4-13-79 5-16-79 6-6-79
Coleonegllla maculata lengi 1.33 1.00 3.00 0.67 2.75 2.00 0.00 0.75 8.83 1.25 22.48 0.56 2.75 2.00 3.86
Hlopodamla converaens 4.33 1.88 1.00 0.33 3.00 14.25 0.33 4.00 5.33 2.33 6.40 1.00 1.00 0.00 0.28
Scyanus loewii 0.17 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.14
Dlomus terminatus 0.33 0.00 0.75 0.17 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cycloneda munda 0.17 0.00 0.50 0.00 0.00 0.75 0.00 0.00 0.33 1.32 0.00 0.44 0.75 0.00 0.00
Geocoris punctipes 0.00 0.00 0.00 0.00 0.75 1.00 0.00 2.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00
Reduviolus roseipennis 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.50 0.17 0.00 0.48 0.44 0.00 0.00 1.28
R. altematus & R. americoferus 0.00 0.12 0.00 0.00 0.00 0.00 0.00 0.50 0.33 0.00 0.00 0.00 0.00 0.00 0.57
Troolconsbis cspslformls 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.50 0.33 0.00 0.00 0.00 0.00 0.50 0.00
Orius Insidiosus 0.00 0.00 0.00 0.17 0.00 0.00 0.00 54.25 60.33 0.00 0.00 0.00 0.50 0.00 4.28
PodlBus macullventrla 0.00 0.38 0.00 0.00 0.25 0.25 0.00 0.25 0.17 0.00 0.00 0.00 0.00 0.00 0.00
Kemeroblldae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.00
Chrysopldae 0.00 0.62 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.75 0.00 0.27 0.00 0.00 0.00
Spiders 3.83 1.75 0.75 0.67 0.50 2.50 2.83 1.50 0.83 0.00 6.40 1.00 0.25 0.25 0.86
Nabidae nymphs 0.00 0.00 0.50 0.17 0.00 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.14
Geocoris punctipes nymphs 0.00 0.00 0.00 0.17 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00 0.00 0.14
Orius Insidiosus nymphs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 11.00 6.25 0.00 0.00
Cocclnellidae larvae 0.00 0.12 2.00 0.17 0.00 0.25 0.00 3.50 3.17 5.67 2.40 0.00 0.00 0.00 0.00
Chrysopldae larvae 0.00 0.12 0.00 0.17 0.00 0.00 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00 0.00
Number of Samples3 6 8 4 6 4 4 6 4 6 12 8 9 4 4 7
."Hosts” which had predators present. White clover (4-3-79), grain sorghtn (5-31-79) and Ranunculus spp. (5-16-79) sampled, but no predators found, 
jjwheat, oats and ryegrass.




















Predators Dates 3-19-79 3--16-80 k P - 7 9 3-16-80 3-19-79 4-3-79
Coleomegilla maculata lengi 0.75 0.44 2.25 2.50 0.00 0.00
Hippodamia convergens 0.50 0.12 1.00 0.00 27.25 0.00
Scymnus loewii 0.00 0.12 0.00 0.50 14.00 0.00
Diomus terminatus 0.00 0.31 0.50 0.75 1.25 0.00
011a abdominalis 0.50 0.00 0.00 0.00 2.00 2.00
Cycloneda munda 0.00 0.31 0.00 0.25 0.00 0.50
Geocoris punctipes 0.00 0.12 0.00 0.50 19.50 0.00
Reduviolus roseipennis 0.00 0.38 0.50 0.50 0.00 0.00
R. alternatus and R . americoferus 0.50 0.31 0.00 0.00 0.00 0.00
Tropiconabis capsiformis 0.00 0.19 0.00 0.50 0.00 0.00
Hemerobiidae 0.00 0.00 0.00 0.25 0.00 0.00
Chrysopldae 1.75 0.12 0.00 0.00 2.25 0.75
Spiders 4.2 5 2.50 1.50 0.60 7.00 25.50
Nabidae nymphs 0.00 0.00 0.00 0.00 0.00 0.00
Coccinellidae larvae 0.00 0.06 0.00 0.00 0.00 9.00
2
Number of Samples 4 16 4 4 4 4
1"Hosts" which had predators present. Wild onion (3-19-79) sampled, but no predators found. 













Table .— Average numbers of predators/50 sweeps collected during March, April and May in the
Mississippi Delta, 1979 and 1980.
"Hosts”1
Mixed Johnson- Ragweed
Wheat  Pasture grass Corn & Dock
Predators Dates 3-18-79 4-3-79
Coleoswgllla maculata lengi 0.00 0.00
Hlonodaala convergens O.SO 0.00
Scvonus loewii 0.00 0.00
Dlomus terminatus 0.00 0.25
Olla abdominalis 0.00 0.00
Cycloneda munda 0.00 0.00
C. sanguines 0.00 0.00
Geocoris punctipes 0.00 0.00
G. uliginosus 0.00 0.00
Reduviolus roseloennls 0.00 0.00
R. altematus 6 R. americoferus 0.00 0.00
Trooiconabls caualformls 0.00 0.00




Nabldae nymphs 0.00 0.00
Cocclnellldae larvae 0.00 1.00
Chrysopldae larvae 0.00 1.50
Number of Samples^ 4 4
3-16-80 5-31-79 3-16-80 5-29-79 5-29-79 3-18-79
0.40 0.62 3.33 3.67 1.50 0.00
0.20 0.00 0.67 1.33 0.00 0.33
0.00 0.50 0.00 0.00 0.00 0.00
0.00 0.25 0.00 1.00 0.00. 0.00
0.00 0.00 2.00 0.00 0.00 0.57
0.07 0.00 0.33 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.25 0.00 0.00 0.00 1.33
0.00 0.00 0.33 0.00 0.00 0.00
1.07 0.00 5.33 0.00 0.00 0.00
0.00 0.00 0.33 0.00 0.00 0.00
0.33 0.25 1.33 0.00 0.00 0.00
0.00 0.00 0.00 1.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.13 0.00 0.67 0.67 0.00 1.00
2.53 3.62 2.67 3.00 0.75 4.33
0.00 0.00 0.00 0.00 0.00 0.00
0.40 0.00 0.00 1.67 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
15 8 3 3 4 3
White Crimson
Clover  Clover  Vetch
4-3-79 5-22-80 4-3-79 5-22-80 4-3-79 3-16-80
0.00 2.17 1.00 6.75 0.75 0.33
0.00 0.33 4.25 0.75 1.25 0.33
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 1.25 0.83
0.00 0.00 1.00 1.00 1.70 0.33
0.00 0.00 0.00 0.00 0.00 0.17
0.00 0.00 0.00 0.00 0.75 0.83
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.25 0.00 0.33
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.67
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.50 0.00 0.00 0.50
0.00 0.33 6.25 4.75 3.75 4.33
0.00 0.00 0.00 0.12 0.00 0.00
0.00 2.83 9.25 4.38 12.50 0.00
0.00 0.00 0.50 0.00 2.25 0.00
4 6 4 8 4 6
"^Hosts'1 which had predators. Wheat (3-16-79), and a white clover-bluegrass mixture (3-18-79) were saspled, but no predators found. 













Table ^8.— Average numbers of predators/50 sweeps collected during August and September in the 
Red River Valley, 1979 and 1980.
"Hosts"1
Bermuda Dalls-Bermuda Grain Mixed
grass_______  pasture  sorghum  Alfalfa_______  broadleaf Soybean
Predators Dates 8-29-80 9-16-80 8-7-80 9-16-80 8-29-80 9-16-80 8-7-80 8-29-80 9-16-80 8-7-80 8-22-79 8-7-80 8-29-80 9-16-1
Coleomegllla maculata lengi 0.00 0.2S 0.00 0.00 0.00 3.75 0.00 0.00 0.54 0.00 0.50 0.00 0.00 0.00
Hippodamla convergens 0.00 0.00 0.00 0.00 0.00 18.75 0.00 0.00 0.23 0.00 0.00 0.00 0.00 0.00
ScymnuB loewii 0.00 0.00 0.00 0.25 0.00 107.75 0.00 0.00 0.15 0.67 0.00 0.00 0.00 0.12
S. creperus 0.00 0.00 0.00 0.25 0.00 0.50 0.00 0.00 0.00 0.33 0.00 0.00 0.00 0.00
Dlonua terminatus 0.00 0.00 0.06 0.25 0.25 96.50 0.00 0.00 0.54 0.33 0.00 0.00 0.00 0.00
011a abdominalis 0.00 0.00 0.00 0.00 0.00 1.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cycloneda munda 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.46 0.00 0.00 0.00 0.00 0.00
Geocoris punctipes 0.00 0.17 0.06 0.00 12.50 6.25 5.10 0.00 7.38 0.00 1.33 0.8& 0.00 0.12
Geocoris uliginosus 0.00 0.92 0.06 0.00 0.00 1.25 0.87 0.00 0.23 0.00 0.16 0.18 0.00 0.00
Reduviolus roseipennis 0.00 0.2S 0.00 0.00 0.00 0.00 0.26 0.00 0.85 0.00 0.16 0.12 0.00 0.00
R. altematus and R. americoferus 0.00 0.08 0.00 0.00 0.00 0.00 0.16 0.00 0.62 0.00 0.33 0.24 0.00 0.00
Troplconabls caoslformls . 1.00 1.S8 0.25 3.25 0.00 0.75 1.68 0.25 5.38 0.00 0.00 0.12 0.00 0.25
HoDllstoscells deceptlvus 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00
H. sordldus 0.00 0.00 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Orius Insidiosus 0.00 0.00 0.00 0.00 0.25 55.00 13.47 0.00 20.08 0.00 0.16 0.76 0.00 0.00
Hemeroblldae 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.23 0.00 0.00 0.00 0.00 0.00
Chrysopldae 0.00 0.08 0.00 0.00 0.00 0.00 0.16 0.00 0.08 0.00 0.00 0.18 0.00 0.00
Spiders 11.00 2.SO 5.31 22.25 3.75 4.50 14.10 1.25 3.31 33.67 3.33 12.18 1.00 5.12
Nabldae nymphs 0.00 0.00 0.00 0.00 0.00 1.00 1.00 0.00 0.92 0.00 0.00 0.00 0.00 0.12
Geocoris ounctloes nymphs 0.00 0.00 0.00 0.00 15.50 36.75 1.26 0.00 0.46 0.00 0.50 1.59 0.00 0.38
C. uliginosus nymphs 0.00 0.50 0.00 0.00 0.25 0.25 0.79 0.00 0.54 0.00 0.00 0.29 0.00 0.00
Orius Insidiosus nymphs 0.00 0.00 0.00 0.00 0.00 1.25 1.05 0.00 0.00 0.00 0.00 0.59 0.00 0.00
Cocclnellldae larvae 0.00 0.00 0.00 0.00 0.00 2.75 0.00 0.00 0.54 0.00 0.16 0.00 0.00 0.00
Chrysopldae larvae 0.00 0.00 0.00 0.00 0.00 3.25 0.37 0.00 0.08 0.33 0.00 0.00 0.00 0.00
Number of Samples 4 12 16 4 4 4 19 8 13 3 6 17 4 8
j'Hosts" which had predators present, Sesbanla (8-22*80) was snpled and no predators found, 













Table ^9*— Average numbers of predators/50 sweeps collected during August and September on the











Predators Date 8-14-80 8-29-80 8-15-80 8-28-80 10-16-79 11-27-79 10-16-79 8-15-80 8-28-80
Goleomeallla maculata lengi 0.00 ‘ 0.00 0.25 1.25 0.50 0.00 0.00 0.00 0.00
Hlnnodamia convergens 0.00 0.00 0.00 0.50 0.00 0.00 0.00 0.00 0.00
Scvmnus loewii 0,00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
Diomus terminatus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
011a abdominalis 0.00 0.00 0.00 0.00 0.25 0.00 1.75 0.00 0.00
Cvdoneda munda 0.00 0.00 0.00 0.00 0.25 0.50 3.00 0.00 0.00
Geocoris punctipes 0.00 0.50 0.00 4,00 0.25 0.00 0.00 0.00 0.50
G. uliginosus 0.00 0.00 0.00 0.25 0.00 0.50 0.00 0.07 0.00
Reduviolus roBiepennis 0.00 0.00 0.00 0.00 0.00 6.75 0.00 0.07 0.00
R. altematus and R. americoferus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Trooiconabis capsiformis 0.00 0.50 0.00 0.50 0.25 3.25 0.00 0.33 0.50
Hoplistoseells sordidus 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Podlsus macullventrls 0.00 0,00 0.00 0,00 0.25 0.00 0.00 0.00 0.00
Hemerobiidae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Chrysopldae 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Spiders 4.40 0.75 0.25 0.00 1.00 39.50 0.50 2.80 0.75
Kabldae nymphs 0.00 0.12 0.00 2.00 0.00 2.00 0.00 0.47 0.12
Geocoris punctipes nvmphs 0.00 0.38 0.00 10.75 0.00 0.00 0.00 0.33 0.38
G. uliginosus nymphs 0.00 0.00 0.00 0.25 0.00 0.00 0.00 0.00 0.00
Cocclnellldae larvae 0.00 0.00 0.00 0.25 1.00 0.00 0.00 0.00 0.00
Chrysopldae larvae 0.00 0.00 0.00 0.00 2.25 0.00 0.00 0.00 0.00
2
Humber of samples 10 8 4 4 4 4 4 15 8
i"HostsM which had beneflci&ls present. Heap Beshanla (8-28-80) and Slda Bplnosa (8-15-80) sampled, hut no predators 
fougd.














Table 50.— Average numbers of predators/50 sweeps collected during August and November in the Mississippi
Delta, 1979 and 1980.
"Hosts"1
Wheat
Mixed grasses Field margin ryegrass Soybean
Predators Date 8-14-80 8-24-80 8-14-801 8-24-80 11-27-79 8-14-80 8-24-80
Coleomegilla maculata lengi 0.00 0.33 0.00 0.00 0.00 0,07 0.00
Hippodamia convergens 0.08 0.00 0.00 0.00 O .38 0.00 0.00
Diomus terminatus 0.00 0.00 0.00 0.00 3.00 0.00 0.00
Geocoris punctipes O .38 0.11 1.14 0.00 0.00 0.14 0.50
Reduviolus rosiepennis 0.00 0.00 0.00 0.00 0.00 0.00 0.12
R. altematus and R. americoferus 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Tropiconabis capsiformis 0.15 0.00 0.00 0.00 0.00 0.57 0.87
Orius insidiosus 0.00 0.00 0.00 0.00 0.00 7.28 0.12
Chrysopidae 0.00 0.11 0.00 0.25 0.00 0.00 - 0.00
Spiders 3.15 1.89 6.57 12.25 0.50 2.71 2.00
Nabidae nymphs 0.15 0.11 0.28 0.00 0.00 0.43 0.00
Geocoris uliginosus nymphs 0.92 0.00 0.00 0.00 0.00 0.07 0.00
Chrysopidae larvae 0.00 0.00 0.00 0.00 0.00 0.00 0.12
2
Number of Samples 13 9 7 4 8 14 8
l"Hosts" which had predator's present. 
^Sample®50 sweeps with a standard sweep net.
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II. Predatory Arthropods on Cotton Plants
A. Coccinellidae
The most abundant coccinellid in the cotton agro-ecosystems sampled 
was Coleomegilla maculata lengi. Seasonal trends (Fig. 2) showed that 
while C. maculata lengi populations followed similar patterns and peaked 
at approximately the same time in the Mississippi Delta and Macon Ridge 
areas, a distinctly different pattern of C. maculata lengi behavior 
occurred in the Red River Valley. Both the initial population and the 
peak C. maculata lengi populations were considerably higher on cotton in 
the Red River Valley than in the other two cotton agro-ecosystems. Also, 
the peak population occurred ca. nine days earlier in the Red River Valley 
than in the more eastern cotton agro-ecosystems and following the peak, 
the population fell rapidly to the lowest level seen in untreated cotton 
in any of the study areas on any sampling date. Data from untreated 
cotton in the Red River Valley during 1978 (Fig. 3) support the 1979 data. 
As in the succeeding year, high initial population levels of C. maculata 
lengi in cotton fields declined rapidly during June and by July 13 very 
low C. maculata lengi numbers were found in D-vac samples.
Smith and Stadelbacher (1978) and Dinkins et al. (l970a) present sea­
sonal abundance data on Mississippi Delta populations of C. maculata.
Their data is, in general, similar to the C. maculata population curves 
presented for the Macon Ridge and Mississippi Delta in this study.
Shepard et al. (1972) showed that C. maculata populations in the upper 
Gulf Coast region of Texas varied as to the variety of cotton sampled, and 
commonly declined strongly at the end of June, similar to the Red River 
Valley C. maculata lengi population.
The 1979 seasonal population trends among Hippodamia convergens popu-





















6-6 6-12 6-20 6-26 7-4 7-10 7-18 7-27 8-3 8-7
Fig. 2.— Seasonal distribution and abundance of Coleomegilla 
maculata lengi adults on untreated cotton in three cotton agro­
ecosystems in Louisiana during 1979*




















6-14 6-23 6-29 7-13
Fig. 3»--Seasonal distribution and abundance 
of three coccinellid groups on untreated cotton 
in the Red River Valley during 1978.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
128
lations were most similar between the Red River Valley population and the 
population in the Mississippi Delta (Fig. 4). The Macon Ridge H. conver­
gens population was much lower than the populations in the Red River Valley 
and Mississippi Delta. The H. convergens population in the Red River 
Valley appeared somewhat less stable than those occurring in the other 
cotton agro-ecosystems as it showed greater population fluctuation during 
June. Although the primary population peaks in the Red River Valley and 
in the Mississippi Delta areas coincided, the population crash occurred 
somewhat later (ca. 2 weeks) in the Mississippi Delta. The Macon Ridge H. 
convergens population declined slowly and steadily from mid-June until 
mid-July, then showed an increase in early August. A corresponding increase 
in the Mississippi Delta population occurred several days earlier. The 
1978 Red River Valley data, taken by D-vac sampler, did not show the June 
fluctuations seen in 1979 H« convergens data, but the population crash 
occurred, as in the succeeding year, during the last of June and the be­
ginning of July (Fig. 3).
H. convergens populations monitored by Dinkins et al. (I970a) and 
Smith et al. (1978) in Mississippi cotton fields display patterns similar 
to those seen in Louisiana populations. Population declines in all these 
areas occurred in July. The Mississippi populations and that from the 
Macon Ridge area of Louisiana dropped somewhat less steeply than did 
Louisiana Red River Valley and Mississippi Delta populations. In Texas 
upper Gulf Coast cotton, H. convergens populations crashed in early to 
mid-June, ca. one month earlier than Louisiana and Mississippi populations 
(Shepard et al. 1972).
The small lady beetles, Scymnus loewii, S. creperus and Diomus 
terminatus, were considered together in this discussion. However, season-






















6-6 6-12 6-20 6-26 7-4 7-10 7-18 7-27 8-3 8-7
Fig. 4.— Seasonal distribution and abundance of Hippodamia con­
vergens adults on untreated cotton in three cotton agro-ecosystems 
in Louisiana during 1979*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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al species composition by sampling date is available in Appendix Tables I, 
II, III and IV. Scymnus-Diomus population curves (Fig. 5) were similar 
in appearance, although not in magnitude in the Macon Ridge and Mississippi 
Delta untreated cotton. In both areas, the curves were nearly flat from
6-20-79 until 7-^-79 when they showed upward trends. They peaked on
7-10-79 and declined until 7-23-79 and 7-18-79 respectively when popula­
tions in these areas again began to rise. The population in the Red River 
Valley showed an early peak on 6-12-79» then decreased until 6-20-79*
The population then increased until 7-^ -79» when the Scymnus-Diomus popu­
lation reached the high for the year, then decreased until 7-1^-79* The 
time difference between the primary peaks in the Red River Valley and those 
in the Macon Ridge and Mississippi Delta was only six days, but the time 
differences between the points at which the upward turns in the curves 
leading to the primary peaks occurred in the Red River Valley population 
versus those in the Mississippi Delta and Macon Ridge were 14 and 15 days 
respectively. D-vac data for the Scymnus-Diomus group in the Red River 
Valley followed a pattern very similar to the Red River Valley curve of 
1979* The population exhibited a downward trend from 6-14-78 until 
6-23-78, then increased to a primary peak on 6-29-78 (five days before 
the 1979 peak) after which it declined again until 7-13-78.
Dinkins et al. (l970a) reported populations of Scymnus spp. were 
highest in June, in agreement with 1978 Red River Valley data, but con­
trary to patterns observed in the three major cotton agro-ecosystems in 
1979*
Coccinellidae larvae showed few similarities in populations among 
the three major cotton agro-ecosystems. The Macon Ridge populations and 
the Mississippi Delta population behaved similarly during late June and




















6-6 6-12 6-20 6-26 7-4 7-10 7-18 7-27 8-3 8-7
Fig. 5*— Seasonal distribution and abundance of the Scymnus- 
Diomus complex adults on untreated cotton in three cotton agro­
ecosystems in Louisiana during 1979*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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both developed strong peaks later in the season (Fig. 6).
B. Hemipterans
Geocoris spp. were abundant on untreated cotton plants during this 
study. Geocoris punctipes was the most numerous species in the genus 
encountered making up almost 100% of the population in the Red River 
Valley and 96% of the population in the Macon Ridge (Geocoris was not 
identified to species in the Mississippi Delta area). Geocoris popula­
tions were higher throughout the year in the Mississippi Delta than in 
the Red River Valley or the Macon Ridge (Fig. 7)• Similarities in Geocoris 
spp. population trends were observed in the Red River Valley and Mississippi 
Delta populations (Fig. 7)• After a steady population increase during 
June, the populations peaked on 6 -25 -79 and 6-26-79» respectively. The 
population peaks, in those areas were followed by rapid population declines 
until 7-4-79 when increasing trends again occurred. The Mississippi Delta 
population continued to increase until the primary population peak, the 
high for the year, was reached on 7-10-79* In contrast, the Macon Ridge 
population declined slowly from 6-20-79 until 7-23-79* It then increased 
to a late season peak on 8-3-79*
During 1978, Red River Valley Geocoris population curves were gener­
ally similar to the 1979 Geocoris population curves (Figs. 8 and 7)* 
However, during early June, they were dissimilar, the 1978 population de­
clining rapidly and the 1979 population slowly increasing. The populations 
fluctuated in synchrony following June 20, as both populations rose and 
peaked near the end of June and subsequently went into rapid decline. The 
lowest populations observed in the Red River Valley during the 1978 and 
1979 growing seasons occurred on 7-13 I*1 1978 and 7-4 in 1979*
Populations of Geocoris spp. from Mississippi cotton fields generally




















6-6 6-12 6-20 6-26 7-4 7-10 7-18 7-27 8-3 8-7
Fig. 6.— Seasonal distribution and abundance of coccinellid 
larvae on untreated cotton in three cotton agro-ecosystems in Loui­
siana during 1979*





















6-6 6-12 6-20 6-26 7-4 7-10 7-18 7-27 8-3 8-7
Fig. 7*— Seasonal distribution and abundance of Geocoris spp. 
on untreated cotton in three cotton agro-ecosystems in Louisiana 
during 1979*


















6-14 6-23 6-29 7-13
Fig. 8.— Seasonal distribution and abundance of 
three hemipterous predators on untreated cotton in 
the Red River Valley during 1978.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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behaved similarly to Louisiana Geocoris populations. Data presented by 
Dinkins et al. (l970a) and Smith et al. (1978) show that in Mississippi 
Geocoris populations noimally increase during June and decline around 
July 1. The populations monitored by Dinkins and coworkers recovered 
for a period of time in late July, similar to the Louisiana Red River 
Valley and Mississippi Delta populations, while the population monitored 
by Smith and coworkers in Panola County Mississippi continued to decline 
for the remainder of the year, somewhat similar to the population in 
the Macon Ridge of Louisiana during 1979 (although the Macon Ridge popula­
tion peaked late in the season). The species composition of the genus 
Geocoris (i.e. largely G. punctipes) was similar in Louisiana to that 
reported in Mississippi (Dinkins et al. 1970a).
The Nabidae collected on cotton were: Reduviolus roseipennis, Tropi-
conabis capsiformis, Hoplistoscelus deceptivus (Harris), H. sordidus 
(Reuter) and R. altematus-R. americoferus (the latter two species being 
distinguishable only by close study of the male terminalia were considered 
together).
The nabid species composition by sampling date is provided (Appendix 
Tables I, II, H I  and IV). This is the first report of the species com­
position and seasonal distribution of Louisiana Nabidae on cotton.
R. roseipennis was the most commonly collected nabid in untreated 
cotton growing in the Red River Valley and the Macon Ridge (nabids were 
not identified to species in the Mississippi Delta). In the Red River 
Valley area, the R. altematus and R. americoferus group was the second 
most abundant nabid, followed by T. capsiformis. But, in the Macon Ridge 
area the R. altematus and R. americoferus group and T. capsifoimis were 
equally prevalent.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
137
The population curves for nabids were somewhat similar between the 
Red River Valley population and the Mississippi Delta populations (Fig.
9). The primary peaks in both populations occurred on 6-26-79» but the 
point at which the curve turned upward leading to the primary peak was 
one week earlier in the Red River Valley cotton. The nabid population 
curve on the Macon Ridge had a peak similar to the peaks in the Red River 
Valley and Mississippi Delta, but it was two weeks later in development.
The nabid populations following the June-July peaks did not decline as 
quickly in the Macon Ridge and in the Mississippi Delta as in the Red 
River Valley, and populations of nabids were higher in the latter area 
than in the other two areas.
The 1978 nabid population curve in the Red River Valley (Fig. 8) was 
not highly similar to the 1979 population curve in that area (Fig. 9)•
The peak occurred at approximately the same time and was followed by a 
similar decline, but the magnitude of the peak above the pre- and post­
peak levels and the overall curve shape was more similar to the 1979 nabid 
population curve in the Mississippi Delta.
Dinkins et al. (l970a) report a somewhat different nabid seasonal 
distribution in Mississippi than was found in Louisiana. In fields 
treated with an early insecticide application, they observed seasonal 
peaks in early to mid-June followed by decline for the remainder of the 
seasons. Nabids peaked in late June and were followed, in two of the cotton 
ecosystems (i.e. the Macon Ridge and Mississippi Delta), by subsequent late 
season peaks.
The Orius population curves developed from 1979 data were strongly 
bimodal (Fig. 10). There were few similarities between the curves from 
the three different agro-ecosystems. The populations occurring on un-
)




















6-6 6-12 6-20 6-26 ?-4 7-10 7-18 7-27 8-3 8-7
Fig. 9-— Seasonal distribution and abundance of the Nabidae on 
untreated cotton in three agro-ecosystems in Louisiana during 1979*























6-6 6-12 6-20 6-26 7-4- 7-10 7-18 7-27 8-3 8-7
Fig. 10.— Seasonal distribution and abundance of Orius spp. 
on untreated cotton in three cotton agro-ecosystems in Louisiana 
during 1979.
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treated cotton in the Red River Valley and in the Mississippi Delta peaked 
together on 6-26-79, but this was the second peak in the Red River Valley 
curve and the first peak in the Mississippi Delta curve. None of the 
Orius populations on untreated cotton appeared to be fluctuating in 
synchrony with Orius populations on untreated cotton in another part of 
the state.
The 1978 Orius population curve from untreated Red River Valley cotton 
was different from any of the 1979 Orius population curves (Figs. 8 and 10). 
The 1978 Orius population curve was unimodal. The date the peak was ob­
served during 1978, however, was very close to the date the primary peak 
was observed in the same area the following year.
Other researchers have generally found Orius populations to peak 
more than once in cotton fields (Dinkins et al. 1970a, Shepard et al. 1972, 
Smith et al. 1978, Smith and Stadelbacher 1978). Populations have gener­
ally been found to peak first in mid to late June, and at least once again 
in early to mid-July. Subsequent peaks have been commonly observed.
C. Spiders
Spiders were present in large numbers in untreated cotton fields in 
all areas sampled during this study. The spider populations behaved simi­
larly in all three cotton agro-ecosystems studied in 1979* Spider popu­
lations all rapidly increased during July. The Mississippi Delta spider 
population was initially highest and attained the highest peak, but the 
population in the Macon Ridge area maintained near peak levels until August.
The 1978 spider population in Red River Valley untreated cotton fields 
showed some similarity to the 1979 spider populations occurring there 
(Figs. 11 and 12). The downward trend during mid-June of 1978 coincided 
with a similar trend during the same period in 1979* This downward trend























*'|" " I I T" I » 1
6-6 6-12 6-20 6-26 7-4- 7-10 7-18 7-2? 8-3 8-7
Fig. 11.— Seasonal distribution and abundance of spiders on un­
treated cotton in three cotton agro-ecosystems in Louisiana during 
1979.















Fig. 12.— Seasonal distribution and abundance of 
spiders on untreated cotton in the Red River Valley 
during 1979*
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
143
ended at about the same time and was followed by a steep increase in 
spider numbers during both years. The similarity in spider population 
curves ended, however, as the 1978 population peaked on 6-29-78, while 
the 1979 population had not yet peaked on the last sampling date, 7-13-79.
The spider population curves in Louisiana during this study were 
somewhat similar to those previously reported by other workers in the 
south. Dinkins et al. (l9?0a) in Mississippi reported spiders peaked in 
late June or early July and maintained high populations for several weeks 
thereafter; similar to the 1979 Macon Ridge population in this study.
Smith and Stadelbacher (1978) observed similar spider population curves 
during June and July of two years of their study with the addition of 
some major and minor peaks in August. The last year of their study spider 
population developed two small peaks in June and fluctuated at a low level 
thereafter.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
SUMMARY AND CONCLUSIONS
I. Seasonal Occurrence of Cotton Insect Predators
The importance of plants other than cotton as reservoirs of predatory 
arthropods has "been documented by several workers. Whitcomb and Bell (1964) 
listed a number of crops and other plants which serve as predator reser­
voirs and host plants for overwintering in Arkansas. Benedict and Coth­
ran (1975) found large numbers of predatory Hemiptera associated with 
northern California hay pastures. In the lower Rio Grande Valley of 
Texas, Fuchs and Harding (1976) found larger numbers of predators per 
unit area in non-cultivated than in cultivated habitats. Other workers 
have investigated the movement of predators from reservoir crops into 
cotton (Wene and Sheets 1962, Fye and Carranza 1972, Robinson et al. 1972 
and Lopez and Teetes, 1976). Perhaps the best support for the importance 
of predator refuge plants can be demonstrated by insecticide treatment of 
refuge areas. According to Whitcomb and Bell (1964-), "it can be stated 
categorically that the application of insecticide to a field that is a 
source of predators is even more serious than treatment of the cotton 
field itself."
Generally, predators in Louisiana cotton growing areas were scarce 
on herbaceous vegetation during winter. They were, however, infrequently 
found associated with cool season annual grasses during winter. During the 
relatively mild winter of 1979-80, predators were found in surviving stands 
of vetch. Lead bermuda grass stands were used by some predatory species 
as an overwintering refuge. Immature stages with the exception of nabid 
nymphs were not found during winter.
As temperatures rose in the spring, predators generally became asso­
ciated to a greater degree with warm season grasses and broadleaf plants
144
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than with cool season grasses. Whitcomb and Bell (1964) stated that preda­
tors began to move out of cool season small grain crops about 10 days be­
fore the grain was ready to cut. Spring reproduction of some predators 
was indicated "by the presence of their immature stages on various host 
plants.
During fall, generally lower levels of most predators were found
associated with most plants. Grain sorghum and alfalfa were notable
exceptions. Workers in the Rio Grande Valley of Texas (Fuchs and Harding
1979) and in the Salt River Valley of Arizona (Wene and Sheets 1962) have
observed large predator populations on grain sorghum in fall. In other
areas, Arizona (Fye and Carranza 1972), Oklahoma (Robinson et al. 1972),
*■
Missouri (DeLoach and Peters 1972) and the Texas High Plains (Lopez and 
Teetes 1976) workers have observed reduced predator levels in the late sum­
mer and fall on grain sorghum. Goodarzy and Davis (1958) reported that 
relatively high levels of predators were found on alfalfa during late sum­
mer and early fall in Utah. Conversely, Robinson et al.. (1972) found re­
duced predator levels on alfalfa in the fall.
A. Coccinellidae
The search for overwintering groups of coccinellids yielded two over­
wintering concentrations. Coleomegilla maculata lengi was found clustered in 
the cracks of the bark of a pecan tree in Iberville Parish, and 011a 
abdominalis and Cycloneda munda were found clustered under the bark and 
in cracks of the bark of living and dead sweet gum trees in Franklin 
Parish. It was interesting to observe the similarity between the two 
overwintering habitats observed. Both concentrations occurred on trees which 
grew in small groves surrounded by open fields. Hagen (1962) indicated 
that most coccinellid species except Hippodamia convergens and C. maculata
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congregate on or near the apex of a prominent object that forms a silhou­
ette in their horizon. He further speculates that the odor of dead beetles 
at overwintering sites not only leads some species back to the same sites 
year after year, but holds them in assemblages upon their arrival at the 
overwintering sites.
Hippodamia convergens and Coleomegilla maculata lengi were found in 
winter in very low levels principally on cool season grasses (oats, wheat, 
ryegrass) and dock Rumex spp. During spring they were found in the lar­
gest numbers on Sorghum spp. (grain sorghum and Johnson grass), winter an­
nuals, and legumes (vetch, crimson clover, white Dutch clover and early soy­
bean). On legumes, high predator populations did not develop prior to 
mid-May. 011a abdominalis and Cycloneda munda were found on a variety of 
plants in spring and fall, but were not important predator species on 
cotton during the growing season. H. convergens and C. maculata lengi 
populations were, as a rule, lower in fall than in spring, however, aphid 
infested grain sorghum had high levels of H. convergens and C. maculata 
lengi during fall in the Red River Valley.
The smaller lady beetles, Scymnus loewli, S. creperus and Diomus 
terminatus, were found associated with various plants. S. creperus was 
collected only in fall samples from the Red River Valley. In winter,
D. terminatus was found in low numbers on cool season grasses and S. 
loewii was found in association with cool season grasses and henbit in 
the Mississippi Delta. S. loewii was more abundant in the Macon Ridge 
and Mississippi Delta than in the Red River Valley during winter. During 
spring and early summer, D. terminatus generally outnumbered S. loewii.
Both species occurred on cool and warm season grasses, legumes, and 
Sorghum spp. During late summer and early fall, both species were in-
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frequently collected in the Macon Ridge and Mississippi Delta areas, how­
ever in late fall good D. terminatus populations occurred in the Mississi­
ppi Delta on cool season grasses. In the Red River Valley, larger popu­
lations of D. terminatus and S. loewii were collected on warm and cool 
season grasses, grain sorghum, alfalfa and mixed "broadleaf vegetation.
Coccinellid larvae were not observed during winter. In spring and 
early summer they were found on cool season grasses, Johnson grass and 
legumes. Associated plants in fall were alfalfa, warm season grasses 
and grain sorghum.
B. Hemipterans
The genus Geocoris was estimated, by the samples taken, to be 92%
G. punctipes and 8% G. uliginosus on winter, spring and fall hosts. G. 
uliginosus was essentially a late season predator found mainly on grasses. 
G. -puncti-pes was found on cool season grasses in winter, alfalfa, soybean, 
vetch, cool and warm season grasses, ragweed-dock mixture in spring 
and early summer, and grain sorghum, alfalfa, and weedy fence rows in 
fall. Nymphs were not found in high numbers until fall. They gener­
ally occurred on the same plants as the adults.
The nabids in winter occurred primarily on cool season grasses, but 
were also found on vetch when it was available. Tropiconabis capsiformis 
was the most numerous species in the Macon Ridge area in winter while 
Reduviolus roseipennis was most common in the Red River Valley. In spring, 
collections from cool season grasses from the Red River Valley and Macon 
Ridge yielded mostly the R. alternatus - R. americoferus complex, while 
in the Mississippi Delta cool season grasses yielded more R. roseipennis. 
In  Red River Valley alfalfa, populations of R. roseipennis, T. capsifor­
mis and the R. altematus - R. americoferus complex were near equal. In
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Macon Ridge and Mississippi Delta clover and vetch R. roseipennis and T. 
capsiformis levels were near equal, and R. alteraatus-R. americoferus 
were not found. Macon Ridge sorghum had high levels of associated R. 
roseipennis. In mixed pasture during spring, R. roseipennis was usually 
the primary species followed by T. capsiformis, then R. altematus-R. 
americoferus. During late summer and fall, T. capsiformis was the domi­
nant nabid found. R. roseipennis was usually the second most abundant 
species. Nabid nymphs were found throughout the year. In winter, they 
occurred in cool season grasses and dead bermuda grass overwintering sites. 
In spring and early summer, they were found on Johnson grass, alfalfa and 
crimson clover. And in fall, they were found frequently in grain sorghum, 
alfalfa and late in the fall in dead bermuda grass, and less frequently 
in soybean, warm season grasses, and weedy field margins.
Orius insidiosus in winter was found only on vetch. In spring, 0. 
insidiosus was found in highest numbers on alfalfa in June. Other 
associated spring plants were wheat, Johnson grass, crimson clover and 
soybean. During fall, 0. insidiosus was found in high numbers on grain 
sorghum and in lower numbers on soybean. During this study, no 0. Insid­
iosus were found in the Macon Ridge area on plants other than cotton 0. 
insidiosus nymphs were found in spring on white Dutch and crimson clovers, 
and in fall on grain sorghum, alfalfa and soybean.
C. Neuroptera
Hemerobiids were found associated with cool season grasses in winter, 
alfalfa and crimson clover in spring and alfalfa in fall.
Chrysopids were not found associated with herbaceous plants during 
winter but were collected in flight. All winter collected specimens were 
Chrysopa camea. During spring, C. caraea, C. occulata and C. rufilabris
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were collected from cool and warm season grasses, legumes, and Johnson 
grass. During late summer and fall, large numbers of Chrysopa spp. were 
found on grain sorghum. Other plants where chrysopids were found in fall 
were alfalfa, mixed broadleaf vegetation, and soybean. Late summer and 
early fall chrysopid populations were predominantly C. rufilabris, but 
later in the fall the dominant species was C. camea.
The Chrysopidae have been handled as a complex in recent studies of 
insects on cotton in Louisiana. In this study, the seasonal species 
distribution is in agreement with a study done by Dinkins et al. (1970^ ) 
in Mississippi.
D. Spiders
Spiders were found on herbaceous vegetation at all times of the year. 
During winter, they were found in high numbers in dead bermuda grass and 
in lower numbers on cool season annual grasses and vetch. In spring, 
spiders were found in greatest numbers on the Macon Ridge. They were 
least abundant in the Red River Valley. Associated plants during spring 
were primarily cool and warm season grasses. During fall, primary hosts 
were alfalfa, mixed broadleaf vegetation and warm season grasses. Late 
in the fall, high numbers were seen in dead bermuda grass (as in winter).
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II. Predatory Arthropods on Cotton Plants
The total of predatory arthropods in each of the Red River Valley, 
Macon Ridge, and Mississippi Delta cotton agro-ecosystems for various samp­
ling dates is given in Figure 13. The Red River Valley curve reached 
high levels but was erratic, as was also seen in many of the individual 
predatory or predator group curves. The curve for all predators in the 
Red River Valley fell off rather sharply near the end of June. It would 
have fallen off even more sharply had it not been for increasing spider 
populations (Figs. 11 and 14, and Appendix Tables II, III and IV). The 
data for 1978 show these same trends toward predator population decline 
and increasing percentages of spiders in the total predator complex 
(Figs. 15 and 16).
The total predator population in the Mississippi Delta was somewhat 
similar to that in the Red River Valley in that it peaked near the same 
time in June. It was not, however, as erratic as was the Red River popu­
lation during June and did. not peak as high nor fall as far following the 
peak (Fig. 13). Additionally, a comparatively more stable spider:total 
predator ratio was seen (Fig. 14), and the total predator population in­
crease during July was not composed of an inordinately high percentage 
of spiders. The Macon Ridge predator population was lowest, most stable 
(least erratic) and not composed of extremely high numbers of spiders.
The percentage of the total predator population composed of spiders 
is important for several reasons. Assuming a constant total predator 
level is present in a field, an increase in the percentage of spiders 
might be expected to lower the total effectiveness of the complex in 
preventing damage from Heliothis. According to Whitcomb (1967), spiders 
preyed on fewer second instar Heliothis larvae on cotton foliage than
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Fig. 13*— Seasonal abundance of the predator complex in un­
treated cotton in three major cotton agro-ecosystems in Louisiana 
during 1979*
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Fig. 14.— Percent of total predator complex composed of 
spiders in three major cotton agro-ecosystems in Louisiana 
during 1979*
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Fig. 15*— Seasonal abundance of the 
predator complex in untreated cotton in 
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Fig. 16.— Percent of the total pred­
ator complex composed of spiders in the 
Red River Valley during 1978.
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did insect predators (i.e. they were less effective predators against 
second instar larvae). Also spiders have been reported to feed on many 
predatory insect species (Whitcomb et al. 1963. Whitcomb and Bell 196*0.
Additionally, and probably more importantly, spiders, while having 
been shown to prey on Heliothis larvae (Kagen 19431 Whitcomb et al. 1963* 
Whitcomb and Bell 1964, Whitcomb 1967, and Lingren et al. 1968), they have 
been observed feeding on Heliothis eggs only by Whitcomb and Bell (1964) 
who observed egg predation in cotton by jumping spiders, Salticidae.
Other studies on Heliothis egg predation either did not observe or did 
not mention egg predation by spiders (Kagen 1943» Whitcomb et al. 1963» 
Bell and Whitcomb 1964, and Lingren et al. 1968). Lingren et al. (1968) 
found that most insect predators tested fed more often on Heliothis eggs 
than larvae while Oxyopes salticus Hentz, the only spider tested fed ex­
clusively on Heliothis larvae. From size considerations alone, one might 
expect that more potential pests could be removed by egg predators than 
by larval predators. The movement of larvae, while attracting predators, 
also allows the larvae to reach protected sites where chances of predation 
occurring are reduced (i.e. inside square bracts and within terminal 
growth).
Another implication, probably the most important aspect, of the 
lack of egg predation by spiders is the effect this has on the time which 
a predator complex has to reduce the Heliothis population before economic 
damage results. Since a predator complex made up largely of spiders 
does not feed as heavily on eggs, the predation that occurs on eggs is 
reduced and more eggs survive to the larval stage. This results in less 
time available for the predator complex to act (i.e. reduce the pest to 
below economically damaging levels). A more balanced predator complex
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(i.e. one which included a larger percentage of egg predators) would have 
more time in which to reduce a’Heliothis population to below damaging 
levels.
The combination of, l) precipitously falling predator populations 
in late June and, 2) an increase in the percentage of the total predator 
complex composed of spiders (larval predators) during late June and early 
July distinguish the Red River Valley predator population from those of 
the Macon Ridge and Mississippi Delta. Both factors predispose cotton 
in the Red River Valley to earlier and more serious Heliothis problems.
It is suggested that these two factors to some degree explain why Heliothis 
populations are traditionally more severe on cotton in the Red River 
Valley than in other Louisiana cotton agro-ecosystems.
The results of this study strongly indicate the need for additional 
work in future years to determine the extent of the relationship between 
the traditionally more severe Heliothis infestations in the Red River 
Valley cotton growing area and the concurrent, l) decline of total 
predator numbers, and 2) increase spider numbers comprising the total 
predator population.
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APPENDIX












Appendix Table I.— The species composition (%) o f some beneficial insect groups which occurred in untreat­
























6-1 to 6-15 6-16 to 6-30 7-1 tp_7ri5 7-16 to 7-31 8-1 to 8-15
MR2 RRV3 HR RRV MR RRV HR RRV MR RRVl
50 69 93 62 30 50 6l 18
- 29 <1 <1 <1 <1 <1 - <1 <1
- 21 31 7 38 70 50 - 38 82
<1 <1 <1 <1 <1 <1 “ <1 <1
_ 99+ 96 99+ 91+ 99+ 99+ 99+ 99+
<1 l+ <1 6 <1 <1 “ <1 <1
. 86 45 59 55 1*1+ 9 . 15 67
- 12 24 32 31+ 20 56 - 21 32
- <1 <1 2 <1 <1 i+ - <1 <1
- <1 23 7 10 35 31 - 61+ <1
- <1 <1 <1 <1 <1 <1 - <1 <1
• <1 <1 <1 <1 <1 <1 - <1 <1
. 99 99+ 99+ 99+ 99+ 99+ . 99+ 99+
<1 <1 <1 <1 Cl <1 - <1 <1
73 61+ 17 67 20 33 55
- 22 - 18 25 11 1*0 - 1*4 33
- 5 - 18 58 22 1+0 - 22 11
lAll cotton from which these data were collected was untreated with Insecticides except for the data pre­



























Orius insidiosus nymphs 
Chrysopidae larvae
6-6 6-12 6-19 6-25 7-4 7-13
2.16 2.14 1.54 2.87 0.94 0.12
0.50 0.88 0.54 1.00 0.25 0.12
0.16 0.08 0.02 0.25 0.00 0.00
0.00 0.14 0.00 0.00 0.00 0.00
0.00 0.10 0.02 0.00 0.50 0.25
0.00 0.00 0.00 0.00 0.00 0.12
0.00 0.00 0.00 0.06 0.00 0.38
0.00 0.10 0.04 0.00 0.06 0.00
0.00 0.02 0.02 0.00 0.00 0.00
0.50 0.58 0.63 1.00 0.06 0.25
0.58 0.32 0.90 1.25 0.44 0.38
0.00 0.14 0.13 1.12 0.12 0.12
0.00 0.00 0.00 0.25 0.19 0.25
0.83 1.18 0.50 3.25 0.69 0.25
0.00 0.00 0.04 0.25 0.00 0.12
0.00 0.00 0.02 0.25 0.12 0.00
0.08 1.34 0.29 2.12 4.62 5.88
0.00 0.02 0.00 0.25 0.00 0.00
0.00 0.46 0.21 0.25 0.00 0.00
0.00 0.07 0.00 0.00 0.00 0.00
0.00 0.02 0.00 0.00 0.00 0.00
0.00 0.00 0.02 0.00 0.00 0.38
lA sample=50 sweeps with a standard sweep net.












1 2Appendix Table III,— Mean ’ beneficial arthropods on untreated cotton on the Macon Ridge, 1979*
Dates
Beneficials 6-20 6-27 7-4 7-10 7^22 811_ 8-7
Coleomegilla maculata lengi 0.55 1.13 1.80 1.08 0.75 0.92 0.78
Hippodamia convergens 0.21 0.14 0.12 0.04 0.00 0.08 0.00
Scymnus loewii 0.05 0.04 0.05 0.08 0.00 0.08 0.00
Diomus terminatus 0.02 0.02 0.00 0.08 0.00 0.00 0.00
Cycloneda munda 0.00 0.00 0.20 0.00 0.00 0.00 0.00
Geocoris punctipes 0*76 0.67 0.48 0.50 0.12 0.69 0.11
G. uliginosus 0.02 0.04 0.02 0.01 0.00 0.00 0.00
Reduviolus roseipennis 0.11 0.12 O.32 0.21 0.00 0.08 0.00
R. alternatus and R, americoferus 0.06 0.10 0.12 0.21 0.00 0.00 0.11
Tropiconabis capsiformis 0.06 0.06 0.02 0.08 0.00 0.23 0.11
Hoplistoscelis sordidus 0,00 0.00 0.0 5 0.04 0.00 0.00 0.00
H, deceptivus 0.00 0.00 0.00 0.04 0.00 0.00 0.00
Orius spp. 0.26 0.37 1.98 0.46 1.00 0.15 0.00
Hemerobiidae 0.00 0.00 0.12 0.00 0.12 0.00 0.00
Chrysopidae 0.02 0.00 0.12 0.00 0.00 0.23 0.00
Spiders 0.53 1.00 2.85 3.8 3 2.88 3.83 1.00
Coccinellidae larvae 0.18 0.06 0.15 0.21 0.38 0.54 0.11
Geocoris pimctipes nymphs 0.00 0.00 0.25 0.17 0.12 0.00 0.00
Orius insidiosus nymphs 0.00 0.00 0.05 0.04 0.00 0.00 0.00
Chrysopidae larvae 0.00 0.00 0.00 0.12 0.12 0.00 0.11
-'-A sample=50 sweeps with a standard sweep net, 
^Numbers of samples taken on each date were! 6-20, 62! 6-27, 52; 7-4, 40; 7-10, 24; 7-23, 8; 8-3, 13;
8-7, 9.
1 2Appendix Table IV.— Mean ’ beneficial arthropods on untreated cotton in the Mississippi Delta, 1979-
Dates
Beneficials §z±2 6-19 6-26 2=2. Zzio 7-18 7-27
Coleomegilla maculata lengi 1.50 1.00 1.30 2.00 1.30 1.20 1.40
Hippodamia convergens o.6o 0.60 0.70 0.40 0.50 0.00 0.10
Scymnus spp. & Diomus spp. 0.10 0.20 0.20 0.20 0.70 0.10 0.60
Cycloneda spp. 0.00 0.00 0.00 0.00 0.10 0.00 0.00
Geocoris spp. 1.30 1.70 2.80 1.00 3.10 2.20 2.10
Nabidae 0.60 0.40 0.90 0.60 0.20 0.00 0.10
Orius spp. 0.20 0.20 0.70 0.00 0.40 0.80 0.90
Hemerobiidae 0.10 0.00 0.00 0.00 0.00 0.00 0.10
Chrysopidae 0.00 0.00 0.10 0.00 0.10 0.10 0.00
Spiders 3.20 3.90 4.30 3.30 3.80 8.60 4.50
Podisus maculiventris 0.00 0.00 0.10 0.20 0.00 0.00 0.50
Coccinellidae larvae 0.00 0.10 0.00 0.00 2.70 2.50 0.70
Chrysopidae larvae 0.00 0.00 0.00 0.00 0.00 0.40 0.00
-*-A sample=50 sweeps with a standard sweep net.
^On the first sampling date, 20 samples were taken. Ten samples were taken on succeeding dates.
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